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The Union Fire Alarm System. 


We illustrate herewith the new and com- 
plete system of fire alarm just brought out 
by the Union Fire Alarm Company, of this 
city, which our readers will find worth while 
looking into. 

The chief claims of the inventor of this 
system, Jos. T. Murray, are that it is far 
cheaper than any other system now on the 
market, as it is simple in construction and 
has less parts and no complicated machinery 
to get out of order. 

It can be used either as an open or closed 
circuit, as desired. The same system can be 
used as a messenger call. In the boxes of 
this company provision is also made for the 
reception of ambulance and police calls. 
The company furnish private boxes when 


desired. Mr. L. K. McKinney, president of 
the company, bas headquarters at 145 
Broadway. 
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The Bright Platinum Plating Process. 

Since the industrial application of Messrs. 
Elkington’s discoveries relating to the electro- 
deposition of metals—gold, silver, copper, 
etc.—led to such great success, many at- 
tempts have been made with the view of 
applying a similar p’ocess to the electro-le- 
position or coating of baser metals with 
platinum. 

It has been known for many years that 
platinum. while considerably less in market 
value than gold, has an equal, if not greater, 
power of resistance to exterior influences. 
Its surface once bright can never be touched 
or tarnished by any simple acid; and to all 
practical intents and purposes, the metal, be- 
ing much more dense and harder than gold, 
will resist a far greater measure of wear and 
tear than its more precious congener. 

Hence it long since became apparent to 
those interested in the maintenance of bright 
metallic surfaces that the successful elec- 
tro-deposition of platinum would. be a most 
valuable acquisition to our industrial re- 
sources. 

Many attempts to produce this end fol- 
lowed, but until lately they proved more or 
less abortive. It was found that, although 
platinum was quite capable of being deposited 
electrolytically, the process was uncertain in 
its action, the deposited metal being black, 
pulverulent and non-adhesive to the surface 
upon which it was deposited. The three 
chief desirable objects of success were thus 
upobtained. 

It is, therefore, satisfactory to note that, 
during the last few months, a method has 
been discovered by an ingenious English in- 
ventor, by means of which pla'inum can, in 
the first place, be deposited upon any sur- 
face capable of receiving electro-dcpositions 
of other metals; in the second, that it can 
be thus deposited in a perfectly dense metal- 
lie or reguline condition, having a luster 
equal to that of silver plate, and at the same 
time adhering firmly to the material upon 
which it is deposited. 

The patent rights for Great Britain and 
fureign countries covering the above inven- 
tion, have been acquired by the “Bright 
Platinum Plating Company, Limited,” whose 
works are installed in London, and fairly 
started in a good way of business. 

The great industrial importance of this in- 





vention cannot be over-rated; its applications man silver spoons, which before plating with 


are innumerable. 


platinum would have dissolved like sugar in 


Silver blackens and tarnishes upon the slight- ‘boiling nitric acid, have after submission to 


est exposure to an atmosphere or liquid con- 
taining compounds of sulphur. Platinum re- 
tains its perfect luster under all such circum- 
stances. Brass soon becomes discolored and 
covered with verdigris; so also does bright 
copper, while steel, especially that used in the 
manufacture of the finer class of goods, ru-ts 
until the beauty or utility of the article is 
gone. Platinum never becomes discolored, 
neither does it rust. 

In the manufacture uf acids, and in the 
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preparation of various articles of domestic 
consumption, the use of solid platinum, 
drawn or wrought, has been rendered nec- 
essary on account of the solvent action 
these acid liquors have upon other metals. 
The coat of platinum deposited by the pro- 
cess above alluded to, is, however, of such a 
dense form, and so perfectly reguline, that a 
copper or iron vessel thus plated may replace 











the coating operation, been boiled in the 
same acid for hours at a time, without being 
acted upon in the slightest degree. 


It is evident that in the process cited 
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that of solid platinum at one hundredth part | above, something is indicated which ought 


of the cost. 


to arrest the attention of intelligent manu- 


As a proof of this, it may be stated that Ger- | facturers, 








The Present State of Electric Lighting. 

The Mal and Express says that the Elec- 
tric Light Convention that has just closed its 
sessions in Detroit, not only showed what an 
important illumiuator electricity has come to 
be in this country, but also what a variety of 
interests and industries are bound up in the 
general business of electric lighting. If 
specialization is a sign of progress in any in- 
dustry—as it must be, according to the evo- 
lution theory—electric lighting must have 
made tremendous strides in the few years 
of its existence. And it has. It is past the 
first period of speculative existence, and has 
settled down into a conservative business on 
preity well established principles. 

If the electric light had done nothing more 
than to stir up the gas companies, and 
frighten them into providing better light for 
less money, it would have been of immense 
benefit to the public. Since it became evi- 
dent that there was a serious probability that 
electricity would 
gus, more attention has been paid to the im- 
provement aud cheapening of processes of 
gas manufacture, and to economizing in its 
In almost every place where the clec- 
tne light has been introduced at all, the gas 
service has been cheapened and _ bettered; 
and even the rumor of a possible establish- 
me..t of an electric plant has often sufficcd 
o bring down the gas companies. 

All this, however, is what may be calied 
the negative result accomplished by the ap- 
plication of electricity to illumination. Ls 
positive results have been far more import- 
aut and beneficial. Local companies are or- 
ganizing in all directions; manufacturers 
have their facilities taxed to the utmost to 
keep up with the demands of their business; 
in muny places even the gas companies, 
with wise foresight, have taken the bull by 
the horns, as it were, and themselves «stab- 
lished plants for electric lighting. 

In the early days of the new industry, 
there was necessarily a good deal of specu- 
lation about it; but now there are a dozen 
systems of lighting that have demonstrated 
their practicability and usefulness; and it is 
a business enterprise on the same footing as 
any other—with no greater uncertainties 
and no greater prospective profits—to organ- 
ize a company for this purpose. 

Constant improvements are muking in the 
details of manufacture and construction of 
machinery and other ‘‘plant” for electric 
lighting; and these improvementsare for the 
pat for the use of the 


become a competitor of 


use, 


most uVailabie 
trade. 

We may expect, therfore, to see consiant 
advances made in the efficiency of the ma- 
chinery, .nd constant reductions made in the 
expense It is as certain us anything future 
can be that American cities, and, eventu- 
ally, all civilized cities, will be well and 
cheaply lighted. 


——_-e>e—_——__ 





Sandusky, O., was without telephone 
service one day last week. Lightning melted 
the 450 wires of the switchboard and set fire 
to the tower of the telephone exchange. 
Three girls climbed to the roof and put out 
the fire. The explosion in the room of the 
exchange at the time the lightning struck 
sounded like a cannon. 
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Electric Smelting. 


DR. R. H. THURSTON’S DESCRIPTION OF THE 
LARGEST DYNAMO IN THE WORLD. 








The following paper was read by Dr. 
Robert H. Thurston, director of Sibley Col- 
lege. Cornell University, at the Buffalo meet- 
ing of the American Association for the 
Advancement of Science, August 19, 1886: 

The process of reduction of aluminum 
and other metals, and production of alloys, 
invented by Messrs. Eugene H. and Alfred H. 
Cowles, and perfected with the assistance of 
Professor Mabery, of Cleveland, O., has at 
tracted the attention of engineers, as well as 
of men of science, not only on account of the 
ingenuity, simplicity and effectiveness of the 
process itself, but also, and probably quite as 
much, because of its bringing into use the 
voltaic arc and dynamo-electric machines of 
exceptional and enormous power. 

The writer, on the occasion of a recent trip 
to the West, was, on his return journey, so 
fortunate as to be uble to stop in Cleveland 
long enough to witness the operation of the 
process, and to be present at the first trial of 
the great dynamo recently completed by the 
Brush Electric Company for the Cowles 
Electric Smelting and Aluminum Company. 
The occasion was so interesting, and the 
facts developed so striking and probably im- 
portant, that it has been thought worth while 
to present a very brief account of them to 
the members of this section of the American 
Association for Advancement of Science. 

The Cowles process, as will be remem- 
bered by those who listened to the interesting 
account given the association at the Ann 
Arbor meeting of 1885, and published in the 
American Journal of Science for October, 
consists in the passage of a powerful current 
of electricity from a ‘‘ dynamo” through a 
mass of ore mixed with carbon and other 
material forming the ‘‘ charge,” until the ac- 
tion of the beat, and possibly of the electrical 
force, causes a reduction of the ores and the 
formation of an alloy of the metals so re- 
duced. The apparatus consists simply of a 
powerful dynamo-electrical machine, con- 
nected with a pair of carbon electrodes of 
correspondingly exceptional size, these elec- 
tro ‘es being enclosed in a furnace of brick- 
work, lined with the most refractory avail- 
able material. The Cowles Company have 
several dynamos, all of large size; but it is 
the intention of the writer to describe but 
one—the latest built and the largest. The 
next smaller, which was until recen'ly con- 
sidered a very powerful machire, weighs 
about two tons and a half, is driven at 900 
revolutions per minute, produces a current 
of 1,575 amperes, with an E.M.F. of 45 
volts. These machines are ‘‘ shunt-wound,” 
and very nicely proportioned under the 
direction of the inventor, Mr. Charles F. 
Brush, whose interest in the work induced 
him to give to this construction his personal 
attention. The largest machine, recently 
completed, and under test at the time of the 
visit of the writer to the works, weighs 
21,900 pounds (9,934 kgs), a so-called 424- 
inch (1060.8 mm.) machine, the armature 
having that diameter. The armature con- 
tains 1,600 pounds (7,257 kgs. of iron); it 
carries 825 pounds (878 kgs.) of copper wire, 
while the tield magnets are wound with 
about six times that weight, 5,424 pounds 
(2641.8 kegs). 

The armature of this great dynamo con- 
sists of sixteen bobbins, each carrying twen- 
ty-one turns of best copper wire, two strands 
lying side by side, the wire being 0.35 inch 
in diameter (8.89 mm). These sixteen bob- 
bins are operated in multiple arc, thus giv- 
ing thirty-two strands of copper wire of the 
diameter above stated, and about sixty-five 
feet (19.8 m.) long. Sixteen copper bars 
carry the current from the bobbins to the 
commutator, each bar being one inch by 
one-half inch (25.4 mm. by 12.7 mm.) in sec- 
tion. The two commutators are coupled in 
multiple arc. 

The field magnets are eight in number, and 
consist of a cylindrical cast iron core, eleven 
inches (2794 mm.) in diameter, by sixteen 
inches (406.4 mm ) in length, and wound 
with thirty layers of one hundred and two 





turns, each of copper wire, 0.134 inch (8.404 
mm.) in diameter; all the eight wires are 
coupled in multiple arc as in a shuntfield. 
Thus combined they have a resistance of 
about one ohm, total, cold. The pole pieces 
are of peculiar form, and fitted carefully to 
the field. 

The driving shaft carrying the armature 
is 13 feet (3.962 m) long, and 5} inches 
(139.7 mm.) in diameter 1n the main bearing; 
it is made of open hearth steel, furnished by 
the Otis Company. The machine is driven 
by means of a 44-inch (1.117.6 mm.) double 
belt, turning a 40-inch (1.016 mm.) pulley on 
the armature shaft. The machine occupies a 
space on the floor about 15 feet (4.572 m.) 
long, and 4 feet (1.219 m.) wide, and stands 
about 5 feet (1.52 m.) high. 

This dynamo was calculated to furnish a 
current of 3,200 amperes, with an electro- 
motive force of 80 volts, with a normal max- 
imum current in the field of 80 amperes; the 
speed of rotation not to exceed 600 revolu- 
tions per minute. Its actual speed was a 
litule above 400, when doing the full amount 
of work demanded. The maximum field is 
thus obtained with but about 24 per cent. of 
the normal current (3,200 amperes) and fall- 
ing to 1 per cent. when less E.M.F. is 
needed When in operation the writer 
found no observable heating in any part of 
the machine, and the bearings ran perfectly 
free from heating or cutting. | The efficiency 
of the machine must be very great, as, after 
its longest run of two hours, the armature 
was cool enough to handle with perfect com- 
fort. The writer coul! bear his hand on 
every accessible part of the machine, which 
included all parts liable to any serious heat- 
ing. The belt was new and stiff, and occa- 
sionally slipped as the limit of the power of 
the machine was approached ; but that was 
a fault which a litle work would cure, by 
making the belt flexible and giving it a better 
beuring on its pulleys. Had the engine driv- 
ing it been of sufficient power, it was evident 
much more work could have teen done than 
was actually performed on the trial. It was 
judged that it might have been driven up to 
300,000 Watts with safety. The conductors 
provided, and the resistance coil used in 
Measuring the power developed, were, how- 
ever, about at the limit of their endurance, 
as it was, the former heating until they were 
blue, and the latter requiring constant watch- 
ing and cooling by application of water. 
The maximum reached was 249,000 watts, 
or 334 electrical horse-power, the engine prob- 
ably developing not far from 400 indicated 
horse-power. No indicators had been fitted, 
and it was impossible to measure this factor. 
The limit of its power was reached, how- 
ever, and the power of the dynamo could 
not he tested to its maximum. The speed 
intended was, forthe dynamo, 430 revolutions, 
but at 80 volts it could not be driven by the 
engine up to that speed. 

The dynamo was built, complete, in all its 
details, from the specifications of Mr. Brush, 
and without preliminary experiment, and, 
when tested, was found to require no altera- 
tions of any kind, and came fully up to the 
requirements of the specifications and con- 
tract. Its capacity is very much greater 
than that of any machine yet built in the 
United States, or in the world. Its success. 
ful construction is considered by its designer 
to indicate that it is possible to design a ma- 
chine of any desired size and power, with 
perfect confidence that it will come fully up 
to the calculated performance. No limit is 
to be seen, as yet, to the size and power of 
the machines, if properly designed. Their 
construction is a matter of definite calcula- 
tion, and is to-day independent of direct ex- 
periment. The fact that a dynamo may be 
precisely designed and proportioned for any 
kind and amount of work that may be de- 
manded, for any purpose whatever, without 
limit, so far as can be to-day perceived, is 
one of the most interesting and important 
revelations of recent work in this field. The 
fact, also plainly shown by the experience of 
the Cowles Company, in the use of these enor- 
mous machines, that the larger the machine, 





the higher the duty of the plant, is no less in 
teresting and important. The economy se- | 
cured in the production of their aluminum | 


and other alloys, by the increased size of the 
later dynamos put in operation, is so great as 
to be a very valuable factor in the operation 
of the business, each new and larger machine 
very considerably reducing the price at 
which the metals can be put on the market. 

A tabulated statement presents the figures 
obtained at the trial of the ten-ton dynamo 
above described, and will repay careful 
study, as they exhibit the effect of variation 
of speed, of variation of current in the field- 
shunt, and of electromotive force, in the pro- 
duction of energy in the external circuit. 
The highest power attained on this occasion 
was, as shown in line 11 of the table, 249,000 
watts, the speed of revolution being 405 
(25.turns below the regular speed) the elec- 
\romotive force being 83 volts (3 above the 
standard) and the current measuring 3,200 
amperes. - The electromotive force in the 
shunt coils was 80 volts. The heaviest cur- 
rent measured 3,400 amperes, the electromo- 
tive force being 68 in the main current and 
52 in the shunt, the current energy measur- 
ing 231,000 watts at the terminals. At the 
standard speed of rotation, the circuit being 
broken, the measured electromotive force 
was 100 volts. 

This remarkable and powerful machine 
was driven, at the time of the visit of the 
wri‘er to the works, by a Corliss engine 
through a heavy countershaft, the engine 
belt being carried over the belt from the 
jack-shaft pulley to the machine. This ar- 
rangement is an unusual, but perfectly prac- 
ticable one, and, in this case, worked ad 
mirably. It was occasionally necessary to 
readjust the position of the dynamo, as the 
belt, which was new and stiff and smooth, 
stretched more on one side than on the other; 
but this stretching will soon cease, probably 
has ceased, and, as the belt becomes more 
flexible and more perfectly fitted to its pul- 
leys; and as it takes its maximum stretch, it 
is evident that it will work with perfect ac- 
curacy and will be cempetent to transmit 
any | ad that the dynamo can be expected to 
throw upon it. 

The current from the machine to the fur- 
nace was conveyed. by ropes of fine copper 
wire, or by conductors made up of several 
heavy wires. At the furnace, they were 
connected to the terminals, which latter were 
of bar copper, apparently about two and one- 
fourth inches in diameter, armed with four 
carbons each, the latter of about the same 
diameter and four feet long. Between these 
was arranged the conduc ing material which 
furnished the incandescent bed in which the 
operation of reduction was carried on. This 
process is not, as is very often assumed, by 
professionals as well as non-professionals, an 
application of the volaic are tothe produc- 
tion of high temperatures. Such an applica- 
tion was made by Sir William Siemens and 
by other experimenters from the time of the 
discovery of the intense heat of the arc ; but 
it is, in the Cowles process, an application of 
the incandescence, as distinguished from the 
are system. A connection is established 
between the carbon terminals, by means of a 
mass of carbon and other material, which 
mass is carefully kept continuous and incan- 
descent throughout the whole operation. 
This is essential both to the success, actual 
and economical, of the process, and as dis- 
tinguishing it from the older and wasteful 
systems of melting. By this system, the in- 
tense, the immeasurabie heat of the arc is 
tempered and diffused) throughout a large 
volume of incandescent material, and be- 
comes adjustable and capable of regulation 
with comparative ease and exactness. Such 
control is thus secured as to make it conven- 
ient and economical in application to the re- 
duction.of ores and the melting of alloys and 
metals. - Actual contract carries, everywhere, 
probably a very large proportion of the cur- 
rent, and the heat is distributed among num- 
berless little particles of highly heated car- 
bon, which lend each ‘its share to the num- 
berless particles of the compounds to be re 
duced. 

It is probably only by some such applica- 
tion of the electric heat that corundum can 
be made to surrender its aluminum to form 
an alloy with copper. It has been stated 
recently, in the discussion of this process, as 





described by Dr. Mehner, before the Associ- 
ation for the Advancement of Science in the 
kingdom of Prussia, at the Berlin meeting 
of the present year, that this reduction had 
been accomplished in a furnace heated in 
the ordinary manner ; but it would seem that 
this must be a mistake ; since alumina is one 
of the most refractory substances known 
in nature ; it is said to be even more so than 
the materials of our furnaces and of our 
crucibles. The Messrs. Cowles have sub- 
jected it to the highest temperatures, as they 
inform the writer, that a Dixon crucible 
would bear, without being able to reduce it 
or to melt it, in the presence of carbon and 
copper. Further. it would be probably im- 
possible to successfully maintain a reducing 
flame, if that were attempted, or to avoid 
the reoxidization of the .metal were its re- 
duction primarily possible. Tne reducing 
temperature of the compound is above the 
temperature of volatilization, also, of the 
pure metal, and this would make it improb- 
able that its r-duction in this way should be 
successfully performed, far less with com- 
mercial success. Tbe volatilized metal 
would rapidly escape from the Siemens 
furnace or from any other familiar form of 
furnace, while no other process than that 
above described would be capable of form- 
ing the volatilized metal in a closed furnace. 
In the Cowles furnace it is practicable to re- 
duce alumina either with or without the 
presence of copper or other alloying metal, 
and one of the first intimations of the pro- 
duction of the working temperatures in that 
furnace is the appearance of fumes, indi- 
cating some volatilization to be produced. 
As ordinarily conducted, this is not im- 
portant in amount. Alloys of aluminum 
have been made in this furnace with nearly 
all familiar metals, a proof that copper, at 
least, is not essential to secure the reduction. 
So far as the writer has been informed, this 
is the only process by which reduction of 
this metal with carbon alone can be accom- 
plished. The production of the metal com- 
mercially, in this manner, is expected to 
soon become an accomplished fact. The 
manufacture of the aluminum alloys has 
now for some time been successfully carried 
on, the cost of the aluminum in the alloy 
baving been reduced to a small fraction of 
the price for which the metal is sold as made 
by the older methods. The Messrs. Cowles 
and Professor Mabery have opened a new 
and broad field of experiment, and no one 
can surmise, even, what may come of the 
infinite range of possibilities so presented. 
——_——_eq@pe——_— 
Electricity v. Gas. 

Our English contemporary, the Electrician, 
says: , 
The owners of large private houses in the 
country are beginning to find out that electric 
lighting offers immense advantages over pri- 
vate gas works, such as was adopted when 
electric lighting by means of incandescent 
lamps was unknown. It will be remembered 
that Mr. O. E. Coope some two years or 
more ago gave his experience of fitting up the 
electric light, and compared with it the cost 
of erection of gas-holders, etc. The differ- 
ence in cost was very small (being about £140 
out of £1,400) in favor of gas. The great 
improvements introduced in dynamo ma- 
chinery and the reduction in prices which 
has since been made, would, we believe, turn 
the scale largely in favor of the electric light. 
In any case, we believe that if owners of 


houses who are contemplating the erection of 
gas works for their own use will send to the 
leading firms connected with the electric 
lighting industry, they will get estimates for 
carrying out their work at as low a cost as it 
could be done by means of gas, with. great 
additional comfort to themselves. In addi- 
tion to this, the steam engine employed for 
driving the dynamo machinery could be util- 
ized for many purposes a the day, such as 
pumping, etc. We should like to see some 
competitive tenders—ist, for supplying a 
complete installation for a house, say, requir. 
ing 300 lights, including engines, dynamo, 
fittings, etc., complete by electric light; 2d, 

s-holder, furnaces, gas-pipes, fittings, etc. 

his data would, we feel sure, be very useful 
to many. Perhaps some of our readers will 
supply us with copies of estimates they have 
received for the supply of gas plant, also 
what estimates they have given in competition 
for elec ric lighting. 
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More Electric Lighting Rules. 

It is stated that after careful consideration 
of the subject by the inspection department 
of the Boston Tariff Association, that body 
has prepared an entirely new set of rules, 
to apply to the running of incandescent cir- 
cuits worked from arc circuits : 

Only such wires as have been approved by 
this “ Union ” shall be used in constructing 
lines and circuits. Wires must be run in 
pluin sight. In damp placcs they must have 
a water-proof covering. The positive wire 
or wires must be kept at least three inches 
from the negative wire or wires in running 
from the distributor or regulator, to the 
fixtures and lamps, and return, except that 
‘twin wire” may be used for a siogle 1 imp. 
No wires should be run through partitions, 
floors or walls without being incased ina 
tube of hard rubber, porcelain, or if soft 
rubber is used, it must be covered with tape. 
The ‘‘ safety fuses” must be so proportioned 
that they will melt long before the wire is 
heated to an unsafe degree. 

Dust must not be allowed in the di-tribu- 
tor-box or any of the electrical connections. 
The contact points should be kept clean, 
and care should be taken to ensure solid elec- 
trical connections at all the points of contact, 
and all parts must be kept free to move 
easily. In case any defect should arise in 
the distributor or regulator, or the wiring 
thereto, it must he arranged so as to automati- 
cally and absolutely shunt off from the arc 
circuit at once. In working distributors, 
the line of circuit current must be kept at 
its standard amount by tests made by ampere 
meter, from time to time. In no case must 
the amount exceed the standard. Every 
company shall have « competent and reliable 
person, to examine, daily, every distributor 
and regulator or similar device, which may 
in the future be applied to are circuits. 

The running of incandescont ligh'’s or 
systems on arc circuits should be avoided ; 
but wherever this is unavoidable, a proper 
device or ‘‘ distributor,” such as may be ap- 
proved by this ‘‘ Union,” must be provided, 
to prevent the possibility of an excessive arc 
current being thrown on to any one portion 
of the incandescent system ; such device or 
‘‘distributor” must have the approval of 
this ‘‘ Union” before it is put in operation. 
It must remain open to inspection at all 
tim s, and no change made in any part of 
the installation after it has heen approved, 
without consent of this ‘‘ Union.” Where 
incandescent lights are run on arc circuits, 
the following named practices ure strictly 
prohibited : Fastening or attaching electro- 
liers, or lamps, to any gas fixtures which may 
be in electrical connection with the earth. 
The running of conceakd wires to the elec- 
troliers, or lamps, under any circumstances 
They must be entirely open to view. The 
placing of any distributor-box or regulator, 
electrolier, bracket, or lamp in such position 
that it may be connected in any way with 
any o‘her wires, steam fittings, gas-pipes, gas 
fixtures, etc., which may be electrically con- 
nected with the earth. The placing of the 
distributor, electrolier, etc., in any damp 
location, or in any close proximity to any 
metal or other conductor of electricity. The 
building or placing of anything around the 
distributor or regulator so as to cut off easy 
access to it, or obstruct the access of air 
to it. 

All joints, after leaving the distributor or 
regulator, must be soldered, using acid as 
flux. Resin will not be approved under any 
circumstances. All new devices should be 
submitted to the inspector of the ‘*‘ Union,” 
and must be approved by him before permis- 
sion can be given for their use. Permission 
is given for the use of the lights and wires of 
the —— company, located in or upon the 
within insured premises, when said ligh's 
and wires have been introduced in accord 
ance with the rules of the ‘Boston Fire 
Underwriters’ Union,” and having been in- 
spected and approved by the inspector of 
said ‘* Union.” 

, ee 
—— The Trentoa Light and Power Com- 


pany have now taken possession of the in- 


candescent station, and will have the entire 
running of it in the future. 





The Electric Light and Naval Warfare. 

The maneuvers carried out during last 
week at Milford Haven afforded to the 
authorities an excellent opportunity of test- 
ing the value of electricity, and particularly 
electric lighting, in naval warfare. The 
main object of these imitation battles was to 
ascertain the bes’ means of protect nz mines 
against a su-tainej attempt to force them by 
a squadron, the value of torpedo buats to the 
defense, the best modes of manceuvering 
them, and the most suitable organization 
for the whole of the defensive operations. 
Electricity in one or other of the forms men- 
tioned came into play very early, and 
throughout the operations exercised a most 
potent influence on the engagement. The 
electric light is peculiarly the enemy of the 
torpedo boat, and in this direction it ren- 
dered most valuable service again and again, 
but it has to be admitted that, partly per- 
haps through defective apparatus and partly 
because of a misunderstanding as to instruc- 
tions, the light acted very erratically occa- 
sionally, and even played into the enemy’s 
hands, on one side or the other. The course 
laid out for the attacking squadron was 
thickly laid with submarine mines, to be ex- 
ploded either by contact or by electricity 
from the land. There was also a heavy 
boom barring the way, and besides these a 
defending flotilla of gun boats, torpedo 
boats, and guard boats. Their duty was to 
be on the gui vive to prevent the enemy ap- 
proaching, and to guard against an advance 
in the darkness of night ; powerful beams of 
electric light were provided at South Hook 
and Stack Forts, elevated points commanding 
the scene of the fight. The torpedo boats also 
carried electric lights. Thus there appeared to 
be small chance indeed of an antagonist get- 
ting close in; but the attacking ironclads also 
had electric lights to protect themselves 
against a covert attack, and the brilliant illu- 
mination at times is described as having been 
so general that neither side could hope for 
concealment. Both sides, therefore, would 
seem to have been on an equality in this re- 
spect, but it was discovered during the battle 
that opposing forces may add the light to 
their guns and other weapons. Electric 
beams may be met with beams, and the 
strongest beam will overcome and practically 
put out the weaker, just as one gun may 
silence another, This is a factor that will 
proLably largely prevail in hostile encounters 
both on sea and on land. But the leading 
purpose of the light was of course to enable 
each side to detect the movements of the 
other ; and a curious condition laid down for 
these operations was that neither guns ‘‘ nor 
eleciric lights ” were to be put out of action 
—a condition which certainly would not 
prevail in actual warfare. 

Before the engagement began, and while 
defenders and opponents were vigilantly 
waiting upon each other, a curious instance 
of a disadvantage of the electric light occur- 
red. Between one and two o'clock in the 
morning some objects that had been seen to 
move swiftly across the belt of light, were 
at once clearly shown up by the powerful 
Brush lamp on South Hook Fort, and it was 
only after the enemy had been enabled by 
this means to see distinctly what was going 
on, that the defenders found they had been 
illuminating their own boats. Meanwhile, 
the electric beams of the enemy, emulating 
these on shore, continually swept the water, 
so that no small craft, however swift, could 
elude detection, and no torpedo boat could 
get within striking distance of an ironclad. 
The first encounter having taken place, Sir 
William Hewitt, commanding the attacking 
squadron, chose the hour immediately fol- 
lowing twilight on the Tuesday to renew his 
assault, and the defenders selected the same 
time for an attack on their part. In view of 
this counter attack, Sir William Hewitt 
turned ou in their full strength the electric 
lights of his ironclads, and these spreading a 
bright searching light all round, quickly 
disclosed the defending boats and ena- 
bled the enemy to frusirate the counter 
movement. Then a pretty brisk engage. 
ment t ok place, favorable at first to the 
assailants, but in the end a flood of light 
skillfully worked from the shore, led to their 





di-comfiture. Shortly after this, one of the 
enemy’s boats, making for the mines, was 
brought into prominence by the light from 
Hook Fort and quickly driven back. On 
the manceuvers being again resumed in the 
dark, three of the attacking iron-clads were 
put into a position from which their electric 
lights could play directly upon South Hook 
Fort, and they managed to throw such blind- 
ing flashes into the eyes of the men working 
the guns in the Fort, that the latter had no 
chance of firing with any success. On the 
other hand, the same light in one instance 
failed to follow the enemy’s boats, and Sir 
William Hewitt’s movements became danger- 
ous to the defenders, and in another instance 
the only result of the South Hook light 
being turned upon a solitary gun-boat de- 
tected, was to concentrate an attack upon her 
while the enemy were working out a more 
serious maneuver. Similar tactics were 
pursued later on by the enemy, who repeated 
the operation of flashing the lights in the 
eyes of the men in the batteries, and sud- 
denly shutting off the light to conceal their 
own whereabouts, while they executed some 
wily design under cover of the dark, or of 
the smoke from the guns of their smaller 
craft. So the opposing forces seemed to 
gain alternate advantage from the use of this 
new aid to warfare, but on the whole, the 
balance of gain in this respect rested with 
the enemy, although in the end they failed 
to win a victory over the gallant defenders. 
In one case the light at South Hook Fort 
went out suddenly, and thereby the enemy 
were enabled to play havoc with the boom 
and some of the mines; while apparently 
not to be inferior, the Stack Fort light on 
another occasion refused to act for some 
hours. Perfect working was not, however, 
to be quite expected, and the whole exper- 
ience cannot fa!l to be of value as a lesson 
in modern methods of fighting. In the 
firing of submarine mines, the electric wires 
seem to have acted admirably from the shore, 
when they had not already been broken by 
the enemy’s boats. 
a 
The Electric Light at the Birmingham 
Art Gallery. 

The Birmingham Daily Pvst says: ‘‘ The 
new electric lighting of the Art Gallery at the 
Rotunda bas now had upwards of a week's 
trial, and, with some slight modifications 
upon the original arrangement, is found to 
give the fullest satisfaction. The heat from 
the gas-lighting on a damp day, and when a 
public gallery is full of people, has a most 
injurious effect on pictures, and Mr. Whit- 
worth Wallis has been refused the loan of 
some desirable pictures on this account alone. 
In addition, however, to the heat, the products 
of combustion, principally of an acid charac- 
ter, have an even more injurious influence, 
and, whatever devices the gas engineers have 
arrived at for confining and carrying these 
away, it is impossible to persuade the owners 
of valuable pictures that any system of gas 
lighti-g will make them safe. The incan- 
descent lamps are arranged in a circular 
frame attached to the structure of the central 
gas pendant; but a new departure is in the 
introduction of silvered glass reflectors, con- 
structed so as to throw the principal portion 
of the light upon the surrounding walls 
while, at the same time, sufficiently illumi- 
nating the floor. An additional and import- 
ant circumstance in connection with these 
reflectors is the economy effected, the pic. 
tures being better lighted by their employ- 
ment than if double the number of lamps 
were employed. This means a saving on 
account of capital and cost of maintenaace 
of about £500 original outlay and £100 per 
annum. The mirror arrangement is entirely 
new, and the results are such as were not ex- 
pected by experts in the matter. There is 
no doubt that the principle will hereafter 
have a large field for its employment in the 
lighting of shops, «lub rooms, and large 
apartments generally. Mirrors of this kind 
can of course only be used with electric 
lamps, as gas smoke would at once dim the 
reflecting surface. The entire installation 
consists of a nine horse-power nominal Otto; 
gas engine, of the latest type, aud with 
special arrangements to secure steadiness, a 
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result which is very perfectly attained. 
This drives a ten-unit Chamberlain & Hook- 
bam patent dynamo, specially designed for 
this installation. With its actual load it has 
an electrical efficiency of 95 per cent., the 
armature coils absorbing only 2 per cent. 
It is absolutely sparkless, and having an 
automatic brush arrangement, requires little 
attention. The leads are very heavy, absorb- 
ing only 2 per cent. of the current which 
they convey from the dynamo to the lamps.” 


> 
Electric Lighting in Italy. 


An Italian correspondent of Industries 
says: 

‘*Many of the smaller towns of Italy are 
about to follow the example set them by 
Milan in the matter of electric lighting. 
The success of the Edison Company 
Milan has been so great that the municipal 
authoritics are encouraged to become them- 
selves undertakers for the electric light, and 
are inviting tenders for the supply of ap- 
paratus aud material. One example is 
furnished by the town of Udine, which is 
about to provide itself with 5,000 glow 
lamps for house a.d street lighting. The 
motive power in this case is obtained from 
three waterfalls, the most distant of these 
being situated three miles away from the 
town, and the nearest 1} miles At each 
of the-e three stations alternating cur- 
rent dynamos will be driven by turbines, 
but the exciting current for all these ma- 
chines will be supplicd by a continuous cur- 
rent dynamo placed at the last-named station. 
The alternating current delivered by these 
machines will be used to work transformers, 
placed at convenient points, The peculiar 
configuration of the town, and the unequal 
distribution of the lighting, requires the use 
of a rather large number of transformers. 
Each of these sub stations is surrounded 
by an Edison net-work, whch distributes 
the secondary currents to the lamps. The 
total loss of energy allowed in the main 
lines between the machines and the trans- 
formers is estimated at 20 percent. This 
high figure has been chosen in order to save 
copper in the conductor. The loss in the 
secondary mains will be limited to 4 per 
cent. of the potential at the terminals of the 
secondary coils of the transformers. It is 
expected that the installation at Rome will 
be ready for work before the end of Septem- 
ber. The peculiarity of this installation is 
that it bas been undertaken by the gas com- 
pany of Rome. Here also alternating cur- 
rents and transformers are employed. The 
electric light in Turin is not in so gooda 
position. It has been divided between two 
systems, and up to the present not much 
progress has been made with either of the 
installations. One of these is an Edison 
plant, which has given much trouble during 
the last few months on account of the care- 
less way in which the underground conduc- 
tors have been laid down. The cables were 
at first placed in soft and yielding soil with- 
out any mechanical protection. After this, 
naked overhead wires were tried, but great 
difficulties were again experienced with the 
insulation. The other system is that of alter- 
nating currents, and. curiously enough, this 
has again been divided. Gaulard & Gibbs 
are providing for the street lights, while the 
house and shop lighting is done by the 
Zipernowski-Deri Company. The small sea- 
side town of San Remo will also be shortly 
supplied with electric light.” 

—- — — 

* * The Beattie Electro-motor possesses nw 
special claim to novelty, except in the method 
by which it is made self regulating. The 
field-magnets, which are four in number, 
are each provided with several independent 
coils, The terminals of these coils are con- 
nected with a set of contact pieces, which 
are placed around the quadrant of a circle 
An ordinary centrifugal governor is geared 
to the armature shaft, and this actuates a 
lever having a circular rack at its extremily. 
The latter moves a double contact switch, 
one end of which slides over the contact 
pieces connected witb the field-magnet coils, 
and the other slides over a similar set con- 
nected to some resistance coils. In this way 
any increase of speed cuts out one or more 
of the field-magnet coils, and introduces re- 
sistance instead. The system is open to 
several very obvious objections. 








BLECTRICAL REV TLHw. 





October 2, 1886 











Published at 23 Park Row. 
P.O. BOX 3329. 





GEO. WoRTHINGTON, - - -_ Editor. 
CHARLES W. Pricer, Associate ‘* 
Loren N. Downs, President. 


ANDREW J. Dam, - Vice-Pres’t and Treas. 
C. C. Haskins, 

Geo. A.Hamriuton, - Consulting Electricians. 
Geo. H. BENJAMIN, ) 


SUBSCRIPTION 
United States and Canada, $3.00 per an- 
num, in advance. Postage paid by publisher. 
Great Britain and other foreign countries, 
$4.00, inadvance. Postage paid by publisher. 


ADVERTISING. 
Transient, 25 cents per line, nonpareil.- 


EDITORIAL ANNOUNCEMENT. 

Address all communications and make all 
Express Money orders, P. O. orders and 
checks, payable to order of ELECTRICAL 
Review, P. O. Box 3329, New York. 

We invite correspondence from Electricians, 
Inventors and the Telegraph and Telephone 
Sraternity and those engaged tn Electric Light- 
ing on matters pertaining to electrical and 
scientific subjects, and all facts of special interest 
in connection therewith. 

We extend to manufacturers of electrical 
apparatus an invitation to send to this office 
any and all facts concerning their business 
which will be of interest to the public. We 
make no charge for publishing news. 

Subscribers can at any time have the mailing 
address of their paper changed by sending both 
old and new address. 


Frank M. Gilley, 54 Equitable Building, Boston, 
Mass., is our New England representative. 

Mr. © © Haskins, 118 LaSalle Street, Chicago, Ill, 
will represent the Review in the W 

Messrs. Wm. Dawson & Sons, 121 C: een Street, 























London, England, are our representatives for Great 
Britain. 

NEW YORK, OCTOBER 2. L886. 

CONTENTS 
PAGE 

The Union Fire Alarm System .......... ererene 
The Bright Platinum Plating Process........... 1 
The Present State of Electric Lighting. er 
PROUT DUNE cd wapicvcneeudends<ccedebencae 2) 


Electricity vs. Gas.. 
More Electric Lighting ae eo 3 
The i Light at the Birmingham Art Gal- 


DE in Scoisate AERC EKee ere wsiedsecewee 
Elec “tric Re FINI: van vcnccesesiceuscsiseweos 3 
Weattor tal NOtO osc cccc cer pe vescece eee 
Advance of Electrical L ighting in France.. ...- 4 


Chicago Electrical News 
Boston Electrical News.... . 
Reform of the Patent Office—Queries | of the 

Legal Committee of the National Electric 


5 


a ritascs wraccinebeswsenese ss 5| 
Practical Imformetlom......cccoccccs  ceccceas 5 | 
poo ree rer ee ee ae 
The Bell Telephone Suit. - senvveee OH 
The Telephone Companies in ‘Indiana...._.... 6 


Another Claimant to the Disvovery of Electrical 
Transmission of Speech .. ..... 

The New Roberts-Brevoort Batieries _ Salenina 

The Local Manager of the Western Union at St. 
Louis Gone to Canada 

Proposed Industrial Electrical 


WIS 


Association in 


Er eee eee 7 
A New Telegraphic Line ‘Across the Continent. 7 
WORMNINIG vccccsd sac dvonsessecoons Saws: 9% + 
Electrical and Scientific. . 8 
A New Electric Motor Company Formed in 

ND. 6 snde6 — tans. Ubbiretarrsneecbedees 8 
Lighting by Primary Batteries in Europe ...... 8 
Searching After the Unattainable............... 8 
Digest of the U. S. Patents on a Batteries 8 
The New Station in Lancaster. . 9 
An Electric Sword. . ; 9 
A Portable Electric Lamp.. 9 


Electric Light News........... re 9 
Electrical Patents,............. 10 








The donation of $300, made individually 
by the delcgates to the National Telephone 
Exchange Association, for the benefit of the 
earthquake sufferers at Charleston, S. C, 
was a very appropriate recognition of the 
claims of suffering brethren. 





We are pleased to state that the troubles of 
Mr. Geo. M. Bartholomew, of Hartford, who 
was an officer of the Schuyler Electric Light 
Company, will not affect the actual business 
of that company ib any way otber than deny- 
ing to it, to a certain extent, ready money 
for immediate necessities At at informal 
meeting of the principal creditors, recently 
held, we are informed that each one was so 
well pleased with the statement of past busi- 
ness and the present excess of assets over 
liabilitivs, that all creditors were recom- 
mended to grant the company any extension 
that might be deemed necessary. It seemed 
to be the desire of all to see that everything 
sbould be done to aid the company in prose- 
cuting its business. That the Schuyler Com- 
pany should be able to stand a loss of 
$200,000, and yet remain in position to con- 
tinue its business as before, is particularly 
creditable to its immediate managers, and 
proves that it has secured a szbstantial and 
remunerative business, 


| preventing fire. A 
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o| 
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| The Society of Telegraph Engineers and 
Electricians have published in their transac- 
tions the paper on the ‘‘ Relation of Electric 
Lighting to Insurance,” read before the 
Baltimore meeting of the’ Electric Light As- 
sociation by C. J. H. Woodbury, of Boston. 





There is continual increas: to the number 
lof local electric lighting companies. The 
| West is particularly active in this direction at 
| the present time; and a large number of new 
| companies in which the best citizens are inter- 
|ested are being formed. Every enterprising 
citizen likes to see his city well lighted. 





The arguments in the telephone case be- 
|fore Judge Jacks n at Cincinnati have all 
been submitted, and the judge will not 
render his decision for several weeks. The 
question argued was that of jurisdiction, 
the attorneys of the Bell Company holding 
that the Government could not bring suit 
against it outside of Massachusetts, the 
State in which it was organized, and where 
its business is managed. 





The rapid growth of the electric light in- 
terests has called for trained mechanics in 
such numbers that the operation of many 
| plants is necessarily entrusted to those who. 
while thoroughly conversant with their own 
| particular trade, are not learned in electrical 
matters. These men are often placed far 
| from large cities. The system of mutual 
insurance lately proposed would greatly 
benetit this class of men. Tv have the ad- 
vice of atrained examincr of electric stations, 
o strive to have the st:tion one of the best, 
would aid in improving the management of 
the plant of local companies, as much as in 
more careful manage- 





| ment of small details would convert an un- 
|| fortunate company into a diyidend paying 





| It seems that the Daft motor people were 
deceived, though vo doubt unintentionally, 
|by the Ninth Avenue Elevated Railroad 
| p-ople as to the amount of power required 
| draw a train on their structure, and this is 
| ven as the reason why the Daft motor, 
pl ced on the rails some time ago, has not 
proved a success The Daft people say their 
motor was constructed under the misappre- 
| he:sion that only from fifty-five to sixty horse- 
| power was required by the service, whereas 
they discovered when too late that more than 
twice this power is needed to draw a train of 
four cars up the steep grade at Thirtieth 
street. For this reason, then, and no other, 
th y removed, they say, their motor some 
time since, and have now about finished a 
much larger one, which, early in November, 
will be placed upon the rails of the Ninth 
Avenue Elevated Railroad. 

It seems a pity thus to deprive the dwellers 
along Ninth Avenue of the nightly torch- 
light procession they have been in tbe babit 
of witnessing on the elevated tracks during 
the summer holidays, and we hasten to assure 
them that the deprivation is but temporary 
and that the pyrotechnical displays will soon 
be continued. In saying this we mean no 
reflection upon the efficient working of the 
Daft motor—what that is capable of doing 
in elevated service will soon be demonstrated 
under conditions which its projectors have 
themselves selected. The fire-works which 
have been an accompaniment of Daft motor 
trials on the elevated road only mean that 
an iron rail, which it is impossible to pre- 
serve free from rust, is being used as a con 
ductor. Why the experimenters did not use 
phosphor-bronze instead of this, no one seems 
to know. It would have given a b -tter 
service, and at the same time precluded the 
possibility of an unthinking public’s becom- 
ing impressed with the absurd idea that a 
shower of sparks is a necessary evil in an 
electro-motor service. It seems only fair to 


this description of motor to say that it has 
done and is doing excellent work on the 
Baltimore and Hampdon Street Railway, in 
the suburbs of Baltimore, where there is one 
grade of nearly 300 feet to the mile on an 
89-degree curve and several other heavy 





grades and sharp curves. 





| AD VANCE OF ELECTRICAL LIGHT- 


ING IN FRANCE. 


The installation of electrical lighting in 
Paris grows apace, and it has been computed 
by eminent authorities that by the end of the 
year the Compagnie Parisienne du Gas will 
have lost 500,000 francs ($100,000) in a 
twelvemonth hy reason of the growing popu- 
larity of this substitute for gas. 

Another great theater is following the lead 
of the Grand Opera in adopting the electric 
light, and the proprietors of the big Casino 
at Bougival have just decided to aceept the 
proposal of the electric light people, and 
substitute the arc and incandescent lights for 
all others in theaters and gardens. This is 
one of the most popular resorts io the neigh- 
borhood of Paris, and its example is likely 
to be followed before long by all the large gar- 
deus in the environs of the French capi al. The 
incandescent lamps that will be used at 
Bouyival will be of 12 candle-power; 40 volts 
and 0.9 ampere for the salous, cife and 
theater; while in the gardens and grounds of 
the Casino there will be 18 foyers of arc 
lights, each of 90 candle-power—these last 
being fed by a dynamo with a circuit of 2,000 
meters, the copper cable having a diameter 
of three millimeters. 

At Lyons a company is now formed for 
the distribution of both the arc and incan- 
descent light to tho-e who are sufficiently 
educated up to the advantages of this de- 
scription of lights. 

That it is likely to do a good business in 
the near future is evident from the orders, 
which have already been sent in to the new 
company, which, by the way, is called Com- 
pagvie d’Electricité de Lyonnais. It is not 
likely that this comnpany, or any other one iu 
France, will find much occupation or profit 
in lighting up private apartments, as the 
French people, as a rule, use light as they 
use fuel, sparingly, one tallow candle suf- 
ficmg whcre we in America use one gas 
jet and perhaps two. But the French people, 
like the Germans, are habitués of the gar- 
den and the café, and the number of these 
being legion are likely to furnish a zich field 
for the electric light companies. 








CHICAGO ELECTRICAL NEWS. 


The truth of the old adage, ‘‘there is 
nothing new under the sun,” has a new 
exemplification in a manuscript which has 
just come tolightin Chicago. The librarian, 
W. F. Poole, Esq., in charve of the Public 
Library, received a few days since a roll of 
manuscript, a copy of the diary of the Rev. 
Mannasseh Cutler, A.M., LL. D., who was 
the originator and promotor of the scheme 
which gave to Ohio the Western Reserve, 
and who made the purchase of 1,500 000 
acres of land, in 1788. His headquarters 
were at Marietta, Ohio, where he arrived in 
April, making the trip from Ipswich, Mass., 
750 miles, in a sulky, in twevty-nine days. 

Under date of Friday, Aug. 15, 1788, he 
Says : 

‘*This morn we went pretty early to boat. 
Gen. Tupper had mentioned to me a mode 
for constructing a machine to work in the 
head or stern of a boat instead of oars. It 
appeared to me highly probable it might suc- 
ceed. I therefore proposed that we should 
make the experiment. Assisted by anumber 
of the people we went to work and con- 
structed a machine in form of a screw with 
short blades, and placed it in the stern of a 
boat which we turned with a crank—it suc- 
ceeded to admiration, and I think it a very 
useful discovery.” 

Ninety-eight years ago, then, the first 
screw propeller was born on the banks of the 
Ohio river. 





‘*A prophet is not without fame save in 
his own country,” is as true in local as 
general cases. The Tribune the other day 
published a paragraph headed, ‘‘ Magnetized 
Watches.” 

‘* A watchmaker says that the multitude 
of telegraph, telephone, and electric light 
wires in large cities has much to do with the 
variations and stopping of watches that 
hitherto have been good time keepers, and 
that manufacturers are trying to invent 





means to provide against this magnetizing of 
watches.” 

Within rifle shot distance of the Tribune 
in this city is the watch and jewelry estab- 
lishment of Giles Brothers, one of whom is 
the inventor, patentee and manufacturer of a 
perfect and complete system of preventing 
‘*this magnetizing of watches ;” or, better, 
of curing it. 

The fact of the universal existence of 
magnetism in watches, clocks, etc., cannot 
be denied. Mild forms of this impregnation 
may be found in the iron and steel portions 
of these mechanisms, but in every article of 
either iron or steel, almost anywhere, from 
an iron cannon used as a snubbing post, or 
an iron column or Jamp post, down to the 
finest cambric needle, or delicate hair spring 
in the original package. The earth’s magnet- 
ism is to blame for this form of magnetism, 
and this will destroy the correctnes: of a 
time piece. The stronger magnetism from a 
dynam» will stop an unprotected watch; but 
with a shield this power is innocent for 
harm. 





On the 23d ult., a very peculiar meteor- 
ological phenomenon was witnessed at Chi- 
cago. About nine o'clock A. m., the wind, 
which had been blowing gently from the 
south, suddenly hauled, and commenced a 
gale from the northeast. In a moment the 
sky was overcast, and everything bore the 
appearance of an imminent thunderstorm or 
cloud-burst of the fiercest kind. The black- 
ness was as complete as it was sudden, and 
“cyclone” was upon the lips of thousands 
who were certainly not to be blamed for sur- 
mising almost anything in the category of 
violent meteorology. The phenomenon only 
lasted for a space of perhaps ten minutes; 
when the sun came out, the wind veered 
back to the south, and commenced where it 
left off so suddenly to give us a steady 
gentle breeze,just as if nothing had happened. 





In the schools the darkness caused minor 
panics, the children leaving their seats and 
crowding to the doors. A few of the more 
susceptible fainted; but befcre the scare had 
become general enough to produce s: rious 
trouble, the darkness was dissipated. 

Those who lighted the gas in down-town 
offices, had hardly time to sit down before 
the sun was shining brightly, as before. 

Milwaukee took her portion about two 
hours earher. Shortly after seven o'clock 
the heaviest rain and bail storm of the season 
broke over the city. Hil stones as large as 
hickory nuts covered the ground. (For the 
benefit of New England readers it should 
be stated that Westera hickory nuts are fully 
twice as large as the ‘‘ white wannits” of the 
Eastern States. These hail stones are of the 
hen’s egg variety.) 





A frame house was struck by lightning, and 
the lady who was the only occupant at the 
time was knocked senseless. After reviving, 
she discovered that her left side was para- 
lyzed. 

Siill earlier in the morning, Madison, Wis., 
was visited by the same ora similar storm. 
An account says of it that, ‘‘ It was preceded 
by a loud rumbling noise.” Hail stones five 
inches in circumference fell in great quanti- 
ties. Corn and tobacco were badly injured 
where these were still unharvested. 





Decatur, Peru, Wabash, and other towns 
in Indiana, lying south of the 41st parallel 
and east of the 86th meridian, were each the 
seat of similar disturbances. In the midst 
of the storm at Wabash, a ball of fire entered 
the residence ot A. L. Rohbock, made the 
circuit of the bronze cornice of the room, 
fell to floor, and burst with a deafening re 
port. Mrs. R. was thrown down and quite 
seriously injured, and the house was filled 
with smoke and flame. The cornice was 
ruined, but no other damage was done. 

A quite similar occurrence was witnessed 
a year or two since in Chicago. The ball of 
fire completely cleaned off the picture mould- 
ing, and went out through the wall of the 
room. 

Niles and Holland, Michigan, Urbana, 
Ohio, Midway, Kentucky, were sufferers. 
Galveston, Tex., reported severe storms of 
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unusual severity during the 22d and 23d, and 
Indianola reported a wind of 50 miles ve- 
locity, and the streets three feet under water 
on the latter day. 





There. is an old proverbial remark to the 
effect that too much familiarity breeds con- 
tempt, which is almost daily exemplified in 
the manner of pseudo electric light engi- 
neers. The way these fellows install a plant, 
and the turkey-cock airs they put on when 
their methods are questioned, 

** Puts stern old Science to the blush, 

And bids Philosophy ‘ go hunt the bush.’ ” 

The electric light amateur is the most un- 
reasonable creature on the face of the foot- 
stool. Asan old phrenologist used to say, in a 
scale of one to seven, he is about eight, in 
brassy impudence. Chicago has seen many 
of these in the past few years, one of whom 
has made no less than five attempts at put- 
ting in a plant and failed in every Instance, 
because of a fundamental ignorance of first 
principles. 

This scientist is one of those who are 
capable of taking the entire current of a 60 
light dynamo and living to tell the tale. 
They believe what they claim, too, but 
somehow or other the lights never go out 
when the experiment is tried—a fact which 
proves one of two things: Either the fellow 
takes the current and releases it before the 
lamps can wink, which is quicker than light- 
ning, or he only gets that portion which 
Ohm’s law gives to the greater resistance in 
a derived circuit. 

What brings all this up at the present time 
is a case of blooming electrical idiocy just 
arrived from—the Lord only knows where. 

The party referred to desired to make an 
exhi’ ition in a public show in a neighboring 
town, and brought along his own dynamo. 
He is one of the devotees at the shrine of the 
‘*temporary ”’ fiend, and never completes an 
installation. He temporarily insulates his 
wires by fas'ening them up witha string, 
temporarily runs his lamps without globes, 
temporarily uses gas pipe for part of the cir- 
cuit, because temporarily he has not quite 
wire enough to finish the circuit, and tem- 
porarily is not making half the showing that 
he will be if you call round in a few days 
when his new system will be on exhibition. 

It may be bere remarked in parenthesis, 
that temporarily the plant referred to is not 
running, and will remain in its present 
temporary state of quiescence until it is put 
in proper condition for inspection. 

And yet, when one of tbe regular electric 
light fraternity questioned the propriety of 
inclosing the dynxmo to prevent those who 
came to see his circus from possible contact 
with it, or the necessity of separating and 
covering two naked joints where these were 
close to and within easy grasp of even a 
child—one on either wire—he could see no 
reason for anxiety in either case. His light 
worked better without a globe, and although 
the miserable refuse carbons he was using 
were scattering sparks hke a Chinese wheel, 
he knew ‘‘ that kind o’ sparks never done no 
harm.” 





At the next meeting of the Electric Light 
Association, a move should be made for the 
appointment of an electrical lunacy commis- 
sion, throuch which all these fellows could 
be provided for and taken care of. 

They might be furnished with a quantity 
of cat’s fur and vulcanite plates, and permitted 
to snap sparks on each other's noses, or per- 
haps the worst cases might be corraled and 
made to run a telegraph college. Any de- 
velopment of electrical force beyond these 
primary forms is as dangerous in their hands 
as matches and gunpowder in the hands of 
little girls. 





ErratA—A most provoking error oc- 
curred in the printed copies of a paper read 
before the Fire Underwriters, at Chicago, on 
the 8th of September. In the fourth para- 
graph Mr. Haskins is made to say: “A 
copper wire one-seventh of an inch in diame- 
ter has a carrying capacity about equal to an 
iron wire approximating one inch in diame- 
ter.” It should read, ‘‘seven times the 
sectional area of the copper.” And another 
provoke appeared in the Review of the 25th 
under Chicago Electrical News, where Mr. 
Madison, of Wiscosin, is reported as ac- 
cepting the superintendency vacated by Mr. 
Hibbard. 


Cutcaco, Sept. 27, 1886. 





BOSTON ELECTRICAL NEWS. 


In one respect Boston has a reputation 
none of the sister cities of the republic can 
claim. Every new form of religion or ir- 
religion, devices for amusing the patient and 
making him think he is well find supporters 
without number. The charge has ofien been 
made, and still is made by many of the 
gaseous fraternity, that electric enterprises 
have not been on a business basis, implying 
by their tone and manner in discussing the 
question that investments in gas interests are 
on a solid basis. The former assertion is 
disproved by the steady and healthy growth 
of electric light interests, and of the latter— 
well, we will mention one case. It was some 
years ago that the discovery was made that 
by placing zinc or iron in sulphuric acid a 
gas (hydrogen) was given off that burned 
with a flame giving no light. A company 
was formed some time ago, taking as a basis 
the philocopher’s lamp, and adding a certain 
amount of carbonic acid gas, when the com- 
bination of the two is passed through the 
earbure'ter and a gasolene light is obtained— 
nothing more, nothing less. 

Although calling itself a water gas com- 
pany, water is used in the manufacture 
simply to dilute the acid used to make a 
seal. Apparatus is not sold, but is rented. 
There is, however, no person or corporation 
which will put them in houses, but the one 
who applies is allowed to form a locil com- 
pany. The carbonic acid gas is made by the 
action of the acid upon clam-shells or car- 
bonate of lime. Now, if the apparatus 
would furnish the carbonic acid gas in ice- 
water for use as plaio soda, or if the hy- 
drogen could be used in a balloon to furnish 
escape in case of an earthquake, or the 
oxygen for use by the weak-lunged, or by 
those of unsteady gait at 2 a. mM. in the 
morning, we might pardon the want of 
novelty and common-sense in the apparatus. 
Efforts are made by the gas companies at 
great expense to remove the very carbonic 
dioxide gas, which is purposely added to 
the gas of the company of which we are 
speaking. It will be next in order for some 
one to invent a process for making vas from 
coal, or for making food more palatable and 
digestible by heating to boiling A recent 
treatment for hay fever has been packing 
the patient in ice. This is suggested for any 
afflic ed in the manner above described. 





Taft, Wheeden & Co., Weybossett Mills, 
Providence, R. I., who have been using a 
Ball 30 light dynamo, have ordered a second 
machine and 26 lamps of the the Ball 
Electric Light Company of New England. 





As an example of the attempt of leading 
munufacturers to meet the wants of the elec- 
tric light and power people, ‘the new 200 
horse-power automatic engine of the Arming- 
ton & Sims Engine Company might be men- 
tioned. The cylinder is 18} by 20, and at 
180 revolutions per minute the piston speed 
is 600 feet per minute. The governor and 
eccentrics are on the outside of one of the 
fly-wheels in a convenient position for in- 
spection. The fly-wheels also are brought 
nearer together, and less twist and wear 
is caused on the bearings when power is 
taken from one fly-wheel. 





In an interview with one of Boston’s lead- 
ing business men, who bas recently returned 
from Detroit, it was learned that he was 
much pleased with the financial success of 
the Windsor (Toronto) Electric Railroad. 
The power costs but $2 per day. The equip. 
ment cost $9,000 for 14 miles of road; the 
receipts are $500 per month; so that, after 
paying all expenses, a profit of 75 per cent. 
is realized. 

Boston, Sept. 28. 





Mr. Geo. H. Roe, general manager of the 
Brush Electric Light Company, of San 
Francisco, is spending a few weeks in the 
East, visiting the large electrical manufac- 
tories, and inspecting all branches of elec- 
trical progress. His company, which was 
one of the first to enter the business, has en- 
tire control of the lighting in San Francisco, 
the station being a model one, 


REFORM IN THE PATENT OF FICE— 
QUERIES OF THE LEGAL COM.- 
MITTHE OF THE NATIONAL ELEUC- 
TRIC LIGHT ASSOCIATION. 


At the meeting of the National Electric 
Light Association, held in Detroit in Sep- 
tember, 1886, the subject of reform in the 
United States Patent System was seriou-ly 
discussed, and the Legal Committee directed 
to examine the question carefully during 
the coming winter, and report to the next 
meeting a plan by which some of the evils 
that now exist may be rectified. 

The duty imposed upon the Committee is 
a heavy one, and at the same time freighted 
with great responsibility; and they naturally 
look to the members of the association, and 
to the inventors and patent lawyers of the 
country for assistance. 

The improvement of the patent system is 
a subject that 1s of the most vital importance 
to everyone who owns patent property, and 
it is therefore with strong hope of their co- 
operation that this committee appeals to 
them for aid. 

The first question that presents itself, is: 
What demands improvement? In answer to 
this it is only necessary to say, both branches 
of the Government system—the system under 
which patents are granted, and the system 
under which they are litigated. The com- 
mittee feel that in this country there are a 
large number of persons who have had much 
greater experience than they in treating these 
questions, and they are satisfied that as all 
ure working to a common end, the results 
they have in view would be greatly advanced 
if they could receive the views and opinions 
of those who have given these questions 
careful attention, and they would be deeply 
gratified if all those who are interested in 
patents and the administration of the patent 
system would consider the following ques- 
tions carefully and write their views upon 
them. 

1. What change would facilitate the ex- 
amination of applications for patents ? 

2. What change would produce unifor- 
mity of practice in the Patent Office ? 

3. What change would enable an inventor 
to procure a patent which would be com- 
mensurate with bis invention, rather than 
with the skill of his solicitors ? 

4. How can greater liberty and intelligence 
in the examination of patents by the courts 
be insured ? 

5. Under the rulings of the Supreme and 
Circui Courts of the United States a patent 
1s confined in its scope strictly to the letter 
of the claim, and it sometimes happens when 
a patent has been badly drawn that the pat- 
entee loses the benefit of his invention in 
consequence of this limitation. Is the pres- 
ent rule right or wrong, and if wrong what- 
remedy would rectify the evil ? 

In answering these inquiries correspond- 
ents are requested to address Arthur Steuart, 
Baltimore. Md., General Counsel of National 
Electric Light Association. 





The telephone people appear to have 
pretty much whipped the three dollar law 
into insignificance. The Wallace Company 
which obtained a franchise for operating an 
exchange at Indianapolis found they could 
do nothing without being enjoined by the 
Bell people on the basis of the New Orleans 
decision, and the company has allowed their 
concession to expire by limitation. Mean- 
while the Central Union Company has full 
possession of the field, with about seven 
hundred and fifty—nearly three-quarters of 
the number before the law took effect—-oper- 
ating on the toil system inaugurated as a 
compromise until some satisfactory arrange 
ment could be arrived at. The law has been 
declared constitutional, but the people who 
use and pay for telephones, seem to look on 
it as unnecessary, and it has virtually become 
inoperative—a dead letter. 

The people found that the law-makers had 
made a grand mistake, and it will not be as- 
tonishing if the obnoxious statute is repealed 
or modified so as at least to make it reason- 
able, at the next session of the Indiana Legis- 
lature. 











waterproofing 
paper consists of the following ingredients 
combined in the proportions stated, viz., 
resin, 50 per cent.; paraffin, 45 per cent.; 


A new composition for 


silicate of soda, 5 per cent. These ingredi- 
ents are thoroughly mingled by beating 
them toge her, and by agitation. The paper 
to which the composition is applied is usually 
building or sheathirg paper. The latter is 
taken in the condition in which it comes 
from the paper machine, being quite dry. A 
strip or strips of the paper from a roll or other 
convenient hulder are conducted and drawn 
through the tank of hot composition, where- 
by the paper becomes well saturated with it, 
and upon emerging from the tank the paper 
passes between suitable rolls, which press 
any surplus composition from it, leaving it 
hard and smooth. 


To make gelatine mould use a lit le bi- 
chromate of potash with the gelatine. 





INDELIBLE INK.—Gelatine, 2 grs ; bichro- 
mate of potassium, 2 grs.; nigrosine, 10 grs. ; 
water, 1 fl oz. Dissolve the gelaine and 
the nigrosine in most of the water, and the 
bichromate of potassium in the remainder. 
Mix the two solutions in an amber-colored 
bottle. If it is found that the ink ‘‘ gums” 
on the pen, the quantity of gelatine and 
bichromate may be somewhat reduced. 





A metal-faced fabric or material for in- 
terior decorations is made by precipitating 
upon a previously prepared glass plate a thin 
sheet of metal, then applying a thin coating 
of glue, gelatine or other sticky substance on 
the metal or on the material to which the 
transfer is to be made, in such a way that 
the thin film of metal can readily be stripped 
off upon the article or fabric to be co ited 





An exchange says that fitting a key con- 
stitutes a good test of a working machinist’s 
ability. Set fifty men to fitting fifty keys or 
splines to the same keyway. When they are 
all done, you will not find three keys that 
will fit alike. A key must fit the hole com- 
pletely, or it is useless If it bears a ridge 
here or a lump there, or is full of small 
places, itis of no use. Make a sliding fit on 
sides of key and driving fii on top and bot- 
tom for most purposes. 





Corks may be rendered perfectly ether- 
tight by coating them with a solution pre- 
pared from four parts of gelatine, tifty-two 
parts of boiling water and one part of am- 
monium bichromate (added to the filtered 
gelatine solution), and then exposing them 
for afew days to the sunlight. An appara- 
tus may be put together with unprepared 
sound corks, and the exposed portion of the 
latter afterwards coated and exposed to sun- 
light. 





Vulcanized fiber is pure cellulose freed 
from all elements which are soluble in ordi- 
nary solvents, and from all volatile matters 
which are capable of ignition. It is abso- 
lutely uninflammable, and is not attacked by 
oils, benzine, fatty acids, alcohol, etc. Vul 
canized fiber is made out of finely ground 
wood pulp, which is subjected in a closed 
vessel to a pressure of from 350 to 500 atmos- 
pheres, the lower pressure being employed in 
the manufacture of flexible, and the higher 
pressure in that of hard fiber. 





A very good impression of any article of 
metal having a flat, ornamental surface may 
be taken by wetting some note paper with 
the tongue and smoking it over a gas flame. 
The article is then pressed upon the smoked 
part, when, if the operation be carefully 
conducted, a clear impression will appear. 
This can be made permanent by drawing the 
paper through milk and afterwards drying it. 
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«* San Francisco is to have the multiple 
switchboard system. The Western Electric 
Company has contracted to put in a com- 
plete system for 1,800 subscribers, with a 
capacity of 4,000. 


«*, The city of Omaha, Nebraska, is to 
have all the latest improvements in telephone 
service, the Nebraska Telephone Company 
having contracted for the multiple switch- 
boards of the Western Electric Company. 
The exchange will be completed for 1,200 
subscribers, with a capacity of 4,000. 


«*» The telephone line between Norfolk, 
Va., and Smithfield has been completed, and 
telephonic communication has been estab- 
lished. The line has five cables, and on the 
poles is heavy No. 10 wire, instead of No. 13, 
us is generally used. Over the line a conver- 
sation can be heard very distinctly. 

»*, Last week the placing of undi rground 
telephone cables in Dorsett underground 
conduit tubes was begun in Detroit A man- 
hole was dug in front of the Newberry and 
MeMillan block, and a cable containing 125 
wires was placed in the tube from the man 
hole at the corner of Fort and Griswold 
streets, extending each way on Griswold 
street. Mr. Phillips, manager of the tele- 
phone exchange, said that the cables would 
he laid as far as the centers of all the busi- 
ness blocks in the alleys adjoining, and from 
there extend all over the buildings. He said 
that the underground telephone system is 
still an experiment, but if it should prove a 
success all their wires would gradually dis- 
appear from the surface. 


«*, The Bell Telephone Company, of Phila- 
delphia, has taken the initial steps toward 
burying its wires, by submitting to the Board 
vf Highway Supervisors plans for laying 
underground conduits on streets running east 
an: west from the Delaware to the Schuyl- 
kill Rivers, between Vine and South streets, 
and on Market to Fortieth street, in West 
Piiladelphia. These conduits will connect 
with branch cables on every other main 
street running north and south, and enable 
the company to reach every building in the 
district. The main conduits will consist of 
cedar logs, six inches square, with holes 
three inches in diameter, through which the 
cables will be drawn. The manholes will be 
wooden boxes, covered with a lid, and 
paved over. Mr. Henry Ben'ley, the presi- 
dent of the company, was present and ex. 
plained the plans to the Board. The subject 
will be brought before City Councils on 
Thursday next. Mr. Bentley said it would 
probably require three to four years to put 
the wires under ground and the cost would 
be about $2,000,000. 

»*, It will be along time before telephoning 
becomes cheap. Bell’s first patent, the one 
upon which all the others are founded, is 
dated March 7, 1876. Patents are seventeen 
years in duration, and this first patent will 
thus run out in 1893. But there are other 
patents of more recent date upon parts essen- 
tial to the operation of the instruments. For 
instance, the Blake transmitter was not 
patented until 1881, and it is so broad that 
it may be said to cover almost any transmit- 
ter which might be constructed. This will 
practically secure the monopoly until 1898. 
Then there have been many other patents 
of date up to a very recent time, which, 
while not absolutely essential to telephoning, 
would defeat competition, even if every 
patent on essential parts were out of the 
way. Thus the Bell Company controls 
patents upon switchboards and other appara- 


tus used in making connections which would 
put competition by those who have not the 
right to use them at a great disadvantage. 
The nineteenth century will see no change 
from the present conditions, and it is impos- 
sible to foresee what other improvements 
will be patented wh‘ch will in the future be 
considered necessities, —St, Louts Republican. 





The Bell Telephone Suit. 





THE PRELIMINARY SKIRMISH BEGUN IN 
CINCINNATI. 





The hearing of preliminary questions in 
the suit of the Government to annul the 
Bell telephone patent was begun last week in 
the United States Court before Circuit Judge 
Jackson and District Judges Sage, of Cincin- 
nati, and Welker, of Cleveland. Ex-Senator 
Thurman, of Columbus; Grosvenor P. Low- 
ery, of New York; ex-Solicitor Goode, of 
Norfolk, Va.; and Jeff Chandler and Charles 
S. Whitman, of Washington, appeared for 
the Government, and J. J. Storrow, of Bos- 
ton; ex-Senator McDona'd, of Indianapolis; 
Aaron F. Perry, of Cincinnati, and R. A. 
Harrison, of Columbus, for the Bell Tele- 
phone Company. The defendant company 
has entered a special appearance. The 
papers thus far filed are the complainant’s 
bill, a motion by the defendant to quash the 
service of the Marshal, a plea in abatement, 
and a motion by the complainant to strike 
from the files defendant’s motion to quash 
the service. It was upon complainant’s 
motion that the hearing was begun. 

The court room was filled with attorneys 
belonging to the local bar, who were at 
tracted by the celebrity of the opposing 
counsel, and by persons interested in the 
telephone company. The service of the 
Marshal was upon agents and partners of 
the defendant company, found in differ- 
ent cities of Obio. The argument was 
opened by Judge Thurman. The motion of 
defendants to quash the Marshal’s service 
was based upon two grounds, viz.: That 
the return of the Marshal was untrue, and 
that it was insufficient in law. Judge Thur- 
man maintained that the return was suffi- 
cient in law, that its verity could not be at- 
tacked by motion, and that the motion was 
overruled by the plea in abatement. In 
developing these propositions Judge Thur- 
man argued that the defendant company 
must take issue, which necessitated their 
either demurring or pleading. To allow the 
question of jurisdiction to come on for de- 
cision on a motion would work great injust- 
ice. If such a motion were sustained the 
whole case, so far as the Bell Telephone 
Company was concerned, would be at an 
end. The only tes imony which could be in- 
troduced would be affidavits taken in Boston 
without notice to counsel for the Govern- 
ment and without the right of cross examina- 
tion. To attempt by ex parte affidavits to 
overthrow the jurisdiction of the court was 
the boldest thing he had ever known in all 
his long practice. It involved a decision 
upon such a showing of the right of the 
Govern ent to bring such a suit, of the 
merits of the complaint as set forth in the 
bill, and of the question of the legality of the 
service. Judge Thurman cited English and 
American authorities to show that the ques- 
tion of the truth of a Marshal’s return can 
only be raised in an actiou against the officer 
making it. 

R. A. Harrison responded for the com- 
pany. He argued that the court could not 
be called ov to dispose of their motion by 
acting upon a counter-motion, and that the 
return of a Marshal need not be accepted as 
absolutely true when the return relates to 
a matter of which he has no knowledge 
whatever. 

The court interrupted Mr. Harrison with 
an intimation that the motion to quash the 
Marshal’s return and the plea in abatement 
seemed to rest upon the same grounds, and 
it was unnecessary that argument upon both 
should be heard. 

Mr. Harrison attempted to proceed with 
his argument, but was soon stopped again by 
the court, when an order was made that the 
motion of the complainant to strike out de- 
defendants’ motion is overruled, except that 
part which raises the question of the legal 
sufficiency of the return, defendants being 
allowed to stand on their plea in raising the 
question of the verity of the return. 

The afternoon session was occupied by an 
argument by J. J. Storrow. He maintained 
that the jurisdiction of the court was one 
thing and its power to bring into court a 





party residing in another jurisdiction was | polite, as Utopian) which has not yet been 


quite another thing; that this court cannot 
bring the defendant a thousand miles to 
answer to matters arising in another forum, 
but the complainant must go where the de- 
fendant is, and must have, not constructive, 
but actual phy-ical service upon him _—_— This 
position was supported by numerous de- 
cisions in various State and Federal courts. 
It was stated by Mr. Storrow that the Bell 
Telephone Company does not own a single 
foot of wire in Ohio, has no office or agent 
here, has no employes bere pays none of the 
employes in the telephone service in this State, 
and would not have the power to discharge 
a single one of them. The same situation, it 
was stated, exists in all the States. The Bell 
Telephone Company has sold its franchise in 
the various cities and towns, and has no 
connection with any of the telephone com- 
panies using the Bell instruments, except as 
to the matter of their franchise. 
——__-e—_——_ 


The Telephone Companies in Indiana. 





THE WALLACE COMPANY’S LIMIT EXPIRED 
AND NOTHING ACCOMPLISHED. 





The late telephone troubles seem to have 
utterly passed from public attention. But the 
present quiet will probably be succeeded by 
developments. The Wallace Company, which 
promised to do many things, and iastanter, 
it appears now has no rights under its charter, 
except by suffrage. Its franchises were 
granted May 25, upon the condilion that work 
on a telephone exchange should be under way 
within thirty days. Afterward that limit 
was extended sixty days, and the ninety days 
expired August 25. Thus far the company 
has apparently done nothing except to solicit 
subscriptions to stock, and to erect an exper- 
imental wire Meantime the Central Union 
has full possession of the field ; is operating 
750 stations within the city, and awaiting de- 
velopments. A large number of applications 
for new wires and stations are before the 
company, but these cannot be granted until 
the city extends the privilege. The present 
toll system has proven moderately satisfac- 
tory. The cost to patrons has, on an average, 
not amounted to $5 per month (the old 
renial). It will be interesting to note legis- 
lative action on the telephone question. 
Never was law ‘more futile, except to em- 
broil all concerned, than is the present statute 
regulating (?) the use of telephones. The 
companics iu operation have done about as 
they themselves planned, and, although the 
law has veen declared constitutional, yet it is 
a dead lelter. 

ee ee 


Another Claimant to the Discovery of 
Electrical Transmission of Speech. 


In 1845, a wise and modest young man, 
reared in peaceful studies, became a soldier 
of the army of Africa: but being devoted to 
science, and gifted with one of those privi- 
leged intellects which permitted him to reach 
its highest regions, he did not despair. ‘‘I 
have no longer my professor,” said he, ‘‘ but 
I have yet my books; these shall be my 
friends, my guides, my consolers.” 

In 1849, at length, the young Charles Bour- 
seul, son of an army officer, and himself a 
soldier in the 43d Line, gave his comrades of 
the garrison of Algiers a course of mathe- 
matics which attracted the attention and 
friendly interest of the Governor-General of 
Algiers. Noone had recommended the sim- 
ple soldier to the General; he had recom- 
mended himself, and the General, recogniz- 
ing his merit, had generously held out a pro- 
tecting and friendly hand. There is in that 
simple fact a touching eulogy of the soldier 
and the General. 

To-day, freed from military service, Mr. 
Charles Bourseul dwells in Paris, and it is 
he who is the author of the curious article 
which you are about to read. We wish him 
all the success that he himself expects, and 
we shall be happy to see him attach his name 
to the marvelous discovery of the trausmis- 
sion of speech by electricity. Electricity 
has performed so many miracles—why not 
that (in despite of the academy, where it is 
treated as a folly, or, when one wishes to be 





attempted ?—a view which is encouraging, it 
is necessary to avow, for the inventors, for 
those sublime initiators without whom the 
academy would be but a collection of fossils. 
Let us say it once more, to sustain the ardor 
of genius in the reach for the unknown, 
there is nothing to expect, unless an insolent 
sneer, from these votaries of science. Ful- 
ton, and enough of others, learned so to their 
cost; but if you speak to-day to an academi- 
cian of steam and the telegraph, he will tell 
you the thing was very simple, and that if 
the academy had wished to take the trouble 
the discovery would have been made very 
much sooner. Ah, well, most wise doctors, 
here is a problem! Read the note of Mr. 


Charles Bourseul. 
PAULIN. 





It is known that the principle on which 
telegraphy is founded is the following: 

An electric current passing over a wire 
comes to a piece of soft iron which it con- 
verts into a magnet. Whenever the current 


«| is absent the magnet has ceased to exist. 


That magnet, which takes the name of 
elec!ro-magnet, can, then, attract and set 
free in turn a movab'e plate, which by its 
coming and going produces the signals em- 
ployed in telegraphy. 

Sometimes one uses that movement di- 
rectly, and makes*it produce points: and 
dashes on a band which is unrolled by a 
clock movement. The customary signals are 
then formed by combinations of these dashes 
and points, Such is American telegraphy, 
which bears the name of Morse, its inventor. 

One also converts that coming and going 
movement in'o a rotary movement. Thus 
are derived the dial telegraph of the railroads 
and the State telegraph, which latter, by 
means of two wires and two needle indica- 
tors, reproduces all the signals of aerial teleg- 
raphy as heretofore used. 

Let us imagine now, placed on a horizon- 
tal movable circle, the letters, figures, punc- 
tuation marks, etc. One can see that the 
principle explained will serve to enable him 
to choose at a distance such and such a 
character, to determine its movement, and 
consequently to print it ou a page placed for 
the purpose. Such is the printing telegraph. 

A farther step has been made. By means 
of the same principle and by a mechanism 
sufficiently complex, we bave attained a re- 
sult which, at first glance, seems a prodigy; 
writing itself is reproduced at a distance; 
and not only writing. but a stroke, a curve, 
in such manner that being in Paris you ure 
able to design a profile by ordinary means, 
and the same profile is designed at the same 
time at Frankfort. 

The efforts made in these directions have 
succeeded; the apparatus has figured in the 
London Expositions. There is, however, 
something lacking to perfect the details. 

It will seem impossible to go farther in the 
direction of the marvelous. Let us try, 
however, to take some further steps. I have 
asked myself, for example, if speech itself 
cannot be transmitted by electricity; in a 
word, if one can speak at Vienna and make 
himself heard at Paris. 

The thing is practicable—and this is how 
it can be done: 

Sounds, everyone knows, are formed by 
vibrations, and carried to the ear by the 
same vibrations reproduced by the medium 
which intervenes. 

But the intensity of these vibrations dimin- 
ishes very rapidly with distance in such a 
way that there are, even to speaking trum- 
pets, horns and acoustic cornets, very narrow 
limits which cannot be passed. I imagine 
that one is speaking near a movable plate, so 
flexible that it will not miss any of the vibra- 
tions produced by the voice; that this plate 
establishes, or interrupts suecessively, com- 
munication with an electric pile. You will 
be able to have at a distance another plate, 
which will make at the same time exactly the 
same vibrations, 

It is true that the intensity of the sounds 
will be variable at the point of departure 
where the plate vibrates from the voice, and 
constant at the point of arrival, where it 
vibrates from the electricity, but it is shown 
that it cannot alter the sound. 
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It is evident, also, that the sounds will be 
reproduced at the same height of the gamut. 

The present state of acoustic science does 
not permit one to say, a priori, whether the 
articulate syllables of the human voice can 
be reproduced. The manner of producing 
these syllables has not been sufficiently 
studied. It has been remarked, it is true, 
that some are pronounced from the teeth, 
others from the lips, but that is all. 

However that may be, it is necessary to 
suppose that the syllables are exactly repro- 
duced (to the ear) by nothing but the vibra- 
tions of the intervening medium. Reproduce, 
then, those vibrations, and you will also 
reproduce exactly the syllables. 

In any case, it is impossible to demonstrate 
in the present state of science the impossi- 
bility of transmitting sound by electricity. 
All the probabilities, on the contrary, point 
the other way. 

When it was first proposed to transmit dis- 
patches by electricity, a man in the high 
ranks of science treated the idea as extrava- 
gantly Utopian, and yet we communicate 
directly between London and Vienna by a 
single wire. That is not possible, they say, 
and it is done ! 

It goes without saying that applications 
without number, and of the highest import- 
ance. will arise immediately from this prin- 
ciple of transmitting speech by electricity. 

Not to be deaf and dumb—whoever is that 
can use this means of transmission, which 
will need no apparatus, an electric plate, two 
vibrating plates and a wire will suffice. 

In a multitude of cases—in vast industrial 
establishments, for example—one will be able 
by this means to transmit at a distance such 
an order or piece of information, whereas 
one will not do so by electricity so long as 
au apparatus such as is used in tel graphy 
and special training woul.l be required to 
accomplish the object better by letter. 

However it may be, it is certain that in a 
future, more or less far off, speech will be 
transmi'ted for long distances hy electricity. 
I have begun experiments; they are delicate 
aud require time and patience, but as far as I 
have gone the results promise a favorable 
issue. CHARLES BOURSEUL. 

Paris, August 18, 1854, 

+> —__—_—_ 


The New Roberts-Brevoort Batteries. 

‘The Roberts-Brevoort Company have re- 
cently added to their list of excellent batter- 
ies a new peroxide battery, which we illus- 
irate herewith. Fig. 1 isan exterior view 
of it. This battery is very durable, and, it 1s 
claimed, will stand as great draught as any 
open circuit battery. - 

It can be used in any of the standard bat- 
tery jars, and costs less to form complete 
cells than for any wholly new battery It is 
ready for use the moment set up, and the 
compound for recharging costs very little. 

Fig. 2. of the dry battery shows battery 
complete and ready for work. To protect 
these cells, it has a paper shell that Jeaves 
only the top exposed Fig. 3 is a sectional 
view of the cell through electrical connec- 
lions. 

A is the carbon cylinder. 

B, chemical paste compound. 

C, zinc element. 

D, insulation between zinc and carbon. 

H, asphalt sealing for battery. 

F, metallic alloy, connecting binding post 
and carbon cylinder. 

This battery consists of a carbon cell, with 
a compound in it which is in the condition 
of a paste, and which encloses the zinc. The 
cover is formed of asphalt, through which 
the zinc projects. 

The battery, as constructed, is ready for 
imnediate use without any addition; it can 
be placed in any position, without the slight- 
est danger or liability to injure anyone or 
anything. There are no fumes, no climbing 
salts and no corrosion. All that is necessary 
to put the battery at work is to connect the 
wires to the binding posts. It contains its 
ful charge of electricity when it leaves the 
factory. 

It is specially adapted for use on yachts, 
steam vessels, railroad cars, or any place 
where a fluid battery would be undesirable, 





The Local Manager of the Western Union 
at St. Louis Gone to Canada 

Saturday night, September 4th, Mr. E..H. 
Brown, local manager of the Western Union 
Telegraph Company, left the city without 
notifying either the telegraph officials or his 
family. On Monday following he. tele- 
graphed Superintendent. L. C. Baker, from 
Windsor, Canada, saying he was ill and 
asking for a vacation. The peculiar manner 
of his departure caused Superintendent 
Baker to order an examination of his books. 
While no positive information is furvished 
by telegraph people, it is intimated by Col. 
Baker that there isa shortage in Mr. Brown’s 
accounts, but no statements are made as to 
amounts. By reason of the manner in which 
the business is conducted the shortage, if any 
exists, must of necessity be small, 

Brown had heen in the Western Union’s 





Fic. 1.—THe Roserts PEROxIre BATTERY. 


service fully twenty-five years, and has been 
highly esteemed ina business and social way. 
His habits were, so faz as known, exemplary. 
He has a wife and several children and owned 
a neat litile home in this city. 





with labor questions. 6 If desired, and 
when requested by the parties, to arbitrate 
on and adjust trade disputes by competent 
and recognized authority. 7. To grant cer- 
tificates of competence in the art to indi- 
viduals.” Weshall be pleased to receive any 
expression of opinion from those of our 
readers who are interested in this matter. 


———- 6p e—— 


A New Telegraph Line Across the Conti- 
nent, 

It is now an assured fact that we have at 
last a second transcontinental telegraph line 
competing for the business of the Pacific 
coast, and arrangements for the construction 
of a third line have been definitely completed. 

The telegraphic dispatches from New York 
state that the Postal Telegraph Company, of 
which John W. Mackay is the head and the 
principal owner of its stock, was completely 
reorganized recently by foreclosure and sale, 
the old stock wiped out and a new company 
formed with acapital stock of $50,000,000. 

John W. Mackay is at present in Virginia 
City attending to his interests there, while 
his manager, Mr. Patton, is taking a vacation 
at Monterey. A gentleman who holds quite 
a confidential position with Mr. Mackay told 
a reporter recently that the new line would 
be pushed ahead at once. It is the intention 
to commence work at Portland, Shasta, San 
Francisco, and two other points yet to be 
determined within ten days. The Jine runs 
from San Francisco to Seattle, and from there 
connects with the Canadian Pacific Telegraph 
Company. A branch line has been construct- 
ed from Winnipeg to Minneapolis. At the 
eastern end a wire will be run from Richford, 
just below the Canadian line in Vermont, to 
Montreal. Another connection will be made 
at Morristown, N. Y., from which a wire has 
already been run across the St. Lawrence 
river to Brockville, Canada, where it will 
join the Canadian Pacific. Another branch 
line will run from Salt Lake City to Medicine 
Hat Station, on the Canadian Pacific in 
British Columbia, and from there to Seattle 
and San Francisco. This line will pass over 
4,000 miles of territory, exclusive of the 
distance traversed by the Canadian Pacific 
lines. 





Fries. 2 AND 8.—THE Roserts Dry BATTERY. 


Proposed Industrial Electrical Association 
in England. 

Acircular has been issued, signed by eight or 
nine leading electrical companies and firms, 
proposing the formation of an ‘‘ Industrial 
Electrical Association for the Advancement 
of Electrical Engineering.” The objects which 
this movement aims at will be gathered from 
the following extract: ‘‘The du'ies of the 
association will be as follows: 1. To facili- 
tate united action with regard to proceedings 
affecting the trade in Parliament and other 
public bodies. 2. To hold periodical meet- 
ings to discuss prices. 3. To collect and dis- 
tribute information relating to the trade, its 
requirements, difficulties and dangers. 4. To 
examine and report upon inventions and 
processes affecting the trade, and the supply 





and quality of the materials used, 5. To deal 


The other line will run from Sacramento 
to Salt Lake and directly east, and its com- 
pletion will place two transcontinental lines 
under the control of the Postal Telegraph 
Company. 

.-+. Last week articles of incorporation of 
‘The Riverside Street Railway Company of 
Fort Wayne” were filed with the Secretary 
of State at Indianapolis. The new company 
bas undertaken a project which will be both 
productive of an income and interesting gen- 
erally. The object in brief is to operate sur- 
face street car lines from the city to certain 
suburbs, the motor to be electricity, the com- 
pany relying not more for its revenue on the 
immediate receipts from the passenger traffic 
than from the increased value of the land 
that will be brought into market for residence 


purposes, 
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.... The number of telegrams sent annu- 
ally over the English telegraph lines has in- 
creased from 9,000,000 in 1870 to 34,000,000 
in 1885—a pretty good showing for govern- 
ment control. 


.... The Louisiana Wire and Iron Manu- 
facturing Company kas been incorporated at 
New Orleans, La., with a capital stock of 
$25,000, with the privilege of increasing the 
amount to $100,000. The company has ab- 
sorbed by purchase the factory known as the 
Louisiana Wire Works, No. 58 North Der- 
bigny street. Mr. John Brasch will be the 
manager. 


.... During one of the late thunder gusts 
the lightning struck a telegraph pole, in the 
line along the Vincennes Railway, a balf 
mile this side of Eagle Creek, and shivered 
the upper end into match sticks, then 1a:. 
along the wire and split another, and ended 
by peeling off a two-inch layer of a third pole 
for about fifteen feet of its length from the 
top down, leaving a singular exhibition of 
protruding knots. The hard turpentine- 
soaked knots would not come out, and the 
wood peeled from the pole was pulled off 
them, leaving a dozen of them sticking out 
an‘inch or two like the ends of bolts or big 
dark pegs. 


.... Articles of incorporation have been 
tiled with the County Recorder for the Los 
Angeles Electric Railway Compavy. The 
‘erm tor which the corporation is to exist is 
fifty years; and the five directors are as fol- 
lows: Chas. H. Howland, Edward Bouton, 
Milton Santee, S. Wilson Church and Thos. 
E. Beatty, all residents of Los Angeles. The 
amount of the capital stock is $300,000, 
and the number of shares 15,000. The 
amount of capital stock actually subscribed 
is $500, the above-named directors having 
subscribed five shares each. The given pur- 
pose of the corporation is to construct, main- 
tain and operate street railways in the city of 
Los Angeles, Cal. 


. A telegraph operator in Milwaukee 
was one day trying to call up an office ina 
small town in the interior of the State, 
where the instrument was presided over by a 
woman. 

He was about giving up in despair when 
the operator in another small town a few 
miles distant from the first ticked out the 
query: 

‘* What in heaven’s name do vou want?” 

“T want Miss Brown at Burgville,” re- 
plied the Milwaukee man. ‘I have been 
trying to get her for the last half hour.” 

‘‘That is nothing,” came the reply. 
‘‘There is a young fellow clerking in a dry 
goods store there who has been trying to get 
her for the last three years and he has not 
succeeded yet. Do not get discouraged.” 


.... The National Electric Service Com 
pany, of 686 Broadway, New York, have 
fairly opened business during the past sum- 
mer. They have introduced their electric 
valve heat-regulating apparatus into the fol- 
lowing residences and business houses: 


N. 8. Jones, 

J. J. Glessner, 

Ed. E. Ayer, 

Otto A. Mitchell, 

J. F. Halbach, 

J. W. Garvey, 

H, E. Korty, “ 

The Borie Residence, Spruce 
Street. 

Temple Theater. 

E. M. Cameron, M D. 

M. J. Allen, Residence. 

Commercial Hall Bank. 

American Water Works and 
Guarantee, of Muncie, Ind. 

Dr. Wm. H. Mason. 


Rexidence. 


“ 


Chicago 
Omaha 
Philadelphia 


“es 


York 


“ 


New 





Atlantic Hotel. 
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* * One thousand new Williams telephone 
bells have been ordered of the Western Elec- 
tric Company by the Nebraska Telephone 
Company. 

* * Tf you want a carriage or implement 
photographed, so as to make a working copy 
to scale, all that is neces<ary is, when the 
photo is being taken, that a clear and distinct 
three-foot rule be placed on the carriage ; 
this is photographed along wi'h the carriage, 
and, no matter what the size of the pzint or 
negative, will always be a true scale. It 
enlarges and diminishes in exactly the same 
proportion as the carriage. 

* * F. A. Blades, E. T. Hance, William 
C. Maybury, J. Huff Jones. W. E. Robinson, 
Alva T. Hill and John T. Liggett are the 
incorporators of the Detroit Motor Company, 
which filed articles of incorporation with the 
county clerk a few days ago. The capital 
stock of the concern is $100,000, of which 
$65,000 is already paid in. The business of 
the corporation is manufacturing, buying 
and selling electric motors, goods and appli 
ances. The company has its motors already 
in use in some places in tbe city, and the 
sewing machines in Mabley & Co.'s large 
ciothing work-rooms are now operated by its 
motors, driven by an incandescent clectric 
current. 

* * Lard and grease have, as is well known, 
a corrosive action on brass and copper, and 
this is a drawback to their use as lubricants 
for these materials. It has been pointed out 
that, while both melted india-rubber aad 
vaseline are without corrosive action on 
brass, each alone has a disadvantage. Thus 
melted india-rubber is too glutinous and in 
course of time hardens. Vaseline never 
hardens, but it is deficient in tenacity and 
adhesiveness. A mixture of both subs ances 
is therefore recommended, consisting of 1 
part by weight of melted india-rubber and 2 
purts of vaseline. The rubber should be 
pure, not vuleanized, and cut in'o shreds, 
then melted at the lowest possib'e tempera- 
ture in an iron cup while being pressed 
down against the hot cup and stirred into a 
uniform glutinous mass. The vaseline of a 
common thick brown sort should be added to 
the india-rubber and the whole thoroughly 
stirred and blended together. 

* * Professor Brun has published in the 
Archives de Geneve an interesting study on 
the so-called lightning holes to be found in | 
the high Alps. He and other investigators | 
have found them at heights from 3,348 to 
4,000 meters, or between 11,000 and 13,000 
feet above the sea level. Usually they are 
found on summits. Sometimes 


of the electric fluid, presents the appearance 
of small scattered pearls, sometimes of a 
series of semi-spherical cavities only a few 
millimeters in diameter. Sometimes there 
are vitrified rays gomg out from a central 
point to a distance of four or five inches. 
Sometimes a block detached from the mass 
appears as if bored through by «a cannon 
bull, the hollowed passage being quite vitri- 
fied. The thickness of this vitrified coating 
or stratum never exceeds a millimeter, and is 
sometimes not more than the quarter of that 
depth. The varying colors which it presents 
depend on the qualities and composition of 
the rock. The same may be said as to its 
transparency. Onthe Rungfischorn the glass 
thus formed by the lightning is black, owing 
to the quantity of actinolith which the rock 
contains. It is brown on La Ruinette, the 
rock consisting of feldspar mixed with 
gneiss contaming chloride of iron. Under 
the microscope these lightning holes dis- 
play many interior cavities, which must be 
attributed to the presence of water in the 
rock at the moment of melting by the elec- 
tric discharge. This vitrified material has 
no influence on polarized light. 


| 
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A New Electric Motor Company Torset 
in Baltimore, 

A certificate of incorporation was filed las 
Friday, of the Baxter Electrical Manufactur 
ing and Motor Company, of Baltimore City, 
with Benson M. Greene, James D. Mason, 
Jr., James F. Morrison, William Baxter, Jr., 


Wm. V. Lozan, Leopold Strouse and Samuel 
Rosenthal, incorporators. Capital stock. 
$200,000. The corporation is formed for 


the manufacture of implements and ma- 
chinery for electric power, electric lighting, 
etc. The new company takes in the Mor- 
rison Electrical Works, Mr. J. F. Morrison 
accepting the presidency of the motur com- 
pany, and plans are being made for exten- 
sive addiiions to the plant, which will give 
employment to between 400 and 500 men. 
Mr. T. McCoubray, former secretary of the 
Morrison Electrical Works, will be general 
business manager of the new company; 
Wm. Baxter Jr., the electrician. 

Orders for the Baxter Motor are coming in 
very rapidly, 1,100 now being in course of 


construction 
——— o> ——— 


Lighting by Primary Batteries in Europe. 

During the past nine months a temporary 
primary battery installation has been in full 
work at the Guildball School of Music. The 
installation consisted of 80 50 volt 10-C.P. 
incandescent lamps and 1 Brockie-Pell 2,000- 
C.P. arc lamp The necessary current for 
the 50 incandescent lamps and the Bro ‘kie- 
Pell arc lamp in the practice room was sup- 
plied by 80 cells, arranged 40 in series anid 2 
parallel. For the class rooms, ‘0 primary 
cells charged 26 E P.S. accumulators. Th: 
accumulators were use to regulate the cur 
rent for this section on account of the great 
variation in the number of lamps required at 
one time, thereby considerably increasing the 
cost of maintenance. The school and class 
hours range from 9 a. M. to 10 P.M, and in 
several rooms the light was constantly used, 
and during the foggy days the whole of the 
rooms were lighted during those hours. The 
Brockie.Pcll arc lamp was in use 8 hours 





the rocky | 
mass, which has been vitrified in the passage | 


during eacb week. The following state- 
ments give all necessary details : 
Greatest number of lamps running 
EON GING i iisci- 6 iad ancie ds ae 80 
Number of Holmes-Burke cells. ... 120 
E.P.8. accumulators. ..... 660000 28 
| Brockie-Pell are lamp, 2.000 C.P... 1 
| Total number of lamp hours (incan- 
| eee ee 43,200 
Total number of hours run of are 
lamps (35 weeks) ............00. 288 
| Cost of chemicals, including mer- 
PO eaiedie low shard here sinkak dren £46 
Cost of zines, less sale of old or 
WPMD HOO oo cedince: .85-os cava pew £70 


| Theabove figures have been compiled from 

| the books of the company which fit.ed up 
the installation, and the batteries used were 
|the well-known Holmes-Burke type, manu 
factured by Messrs, Johns n and Phillips, of 
London 





a 
Searching After the Unattainable. 

Every now and then we come across old 
and impossible schemes, which for a few 
years are allowed to remain buried in ob- 
scurity and are then suddenly and periodi- 
cally awakened into new life and brought 
forward as revolutionary ideas. In our 
issue of the 11th inst., when commenting 
upon the prize offered by a recently launched 
contemporary for anew design for an elec- 
tro-motor, we said: ‘‘ But there exists, also. 
that large class of would-be-inventors who 
are an absolute nuisance to their employers 
through wasting time and materials on worth- 
less schemes, and it is on account of these 
half-educated, and often obstinate men, 
that some firms suppress, by direct orders 
all effort in this direction.” 

A favorite notion with this class of indi- 
vidual is that of contriving, by ingenious 
but futile reasoning, to make copper con- 
ductors with a surface area as large as pos- 
sibie, ignoring altogether the fact that con- 
ductivity depends upon the sectional area or 
the weight of copper in the conductor. 

A second absurdity, not quite so well 
known as the foregoing, is the belief which 





still exists in the minds of some men, that 





the electrical energy ‘ ectiaane’ in one elec- 
tric lamp may be made, by suitable devices, 
to actuate any number of others. 

A Mr. John Palmer sends to an engineer- 
ing contemporary a device, and to quote his 
own words, ‘‘If this would answer 1t would 
practically revolutionize electric lighting ” 
Precisely, but unfortunately for Mr. John 
Palmer, his 1dea—a well worn one, by the 
way—is utterly fallacious. 

The apparatus he proposes to construct is 
the following: 

“A disk consisting of bard wood or vul- 
canized fiber, around the edge of which are 
fixed a number of brass contact pieces, with 
biadiog screws, for connecting wires from 
incandescent lamps. In the center of the 
disk there revolves a metallic arm, carrying 
at the end of it a brass brush to make con- 
tact with the contact pieces fixed on the 
disk. The revolving arm is to make about 
2,000 revolutions a minute, so that the cur- 
rent is switched on and off each 1 imp 2,000 
times every minute. Under these circum 
stances the whole of the lamps would ap- 
pear to be cuntin 1ously incandescent, owing 
to the persistency of retention of the retina 
of the eye; an the current necessary to keep 
all the sixteen lumps alight would only be 
what is ordinarily required for one. say a 
current of five amperes and 100 volis. As 
the whole of this current would certainly 
pass through each lamp 2,000 tim:s a 
minute - each time the revolving brush made 
contact with the contact piece in connection 
with that particular lamp—it would appear 
as if it wis a continuous current going 
through the filament.” 

A pretty idea certiinly, and woaderfully 
ec nomical. 

Some six or eight years ago a Mr. Harri- 
son advocated a precisely similar system. 
In his case, the actuai working apparatus 
consisted of a small Gramme mac ive «and 
one or two of Harrison’s are lamps, but the 
commu'ator with the revolving arm formed 
part of the scheme, although we do not 
know that the app:ratus was ever construct- 
ed. Atall events visitors were assured that 
100 lamps similar to those in operation would 
be actuated by the small dynim», and with 
only the same expenditure of power as would 
be required for the illumination of one lamp. 
If we are not mistaken the same idea may be 
found in a patent granted to a gentleman 
some years ago, who was then, and is still, a 
shinins Jight in the el-ctric dl world. 

Doubtless Mr. Palmer did not take into 
consideration such little mishaps a+ the burn- 
iug up »f his commutator and dynamo ; bit 
he might have asked himself, can it be pos- 
sible to work twenty lamps with no xreater 
con-umption of «lectrical energy than when 
only one lamp is burninz ? Had he done so 
he would probably have consigned his c »m- 
munication to the flames or the w ste paper 
basket But perhaps this remark is prema- 
ture. Mr. Palmer, if we mistake not, is the 
same gentleman who bus sent us a design for 
elimivating the counter-electromotive force of 
eleciro-mo ors ; thus trying to do away with 
the very element which determines their 
efficiency. 

Here, however, is a sad instanceof a mind, 
ingenious enough in a way, entirely misdi- 
rected, apparently through the want of a 
thorough elementary instruction in electrical 
science. Mr. Palmer, however, does not 
stand alone ; there are still many minds con- 
stantly engaged in searching after the unat- 
tainable.— London Electrical Review. 

—-_-— —- 

* * A 35-are light plant of the Western 
Electric Company 1s being putin at Crestline, 
Ohio. 

* * In France electricity has been very 
successfully applied to quieting restive and 
vicious horses while being shod. The ar- 
rangement comprises simply an induction 
coil, a dry battery, and a device for giving a 
shock of graduated intensity. 

** The photographs of the groap of 
attendants at the last clam-bake of the 
American Electrical Works, of Providence, 
have been received at this office, and all who 
ordered a copy can receive it by calling. A | 





Digest of U. 8S. sueset on Storage 
Batteries. 





REFERENCES TO FOREIGN PATENTS OBTAINED 
THEREON. 





(TENTH PAPER.) 


1884. 
305,025. Sept. 9, 1884. Filed May 13, 1832. 
W. A. Shaw, Brooklyn, N. Y. 
Refers to the method of making pipes de- 
scribed in Patent No. : 03,891. 


305,737. Sept 30, 1884. Filed Feb 2, 1884, 
W. E. Case, Auburn, N. Y, 

Describes an electrolytic liquid, consisting 
of a neutral solution of sulphate of zinc and 
oxide of magnesium—a solution that will not 
form a caustic hydrate. The electrode used 
may be both of Jead or of lead and zinc. 

CLAIMS. 

In a secondary or storage cell, an electro- 
lytic liquid containing in combination a sol- 
vent or suspending flui ! and two substances, 
one of which muy be decomposed to yield a 
free acid; the other su)siauce being cap.ble 
of uniting with said aci: to neutralize said 
acid without the form ition of a caus ic by- 
drate during electrolysis, substantially as de- 
scribed. 

In a secondary or storage cell, and in com- 
bination with a metal negative clectrode and 
an electrode of le<s oxidizable metal or ma- 
terial contained therein, an electrolytic li uid 
containing a nentral salt, which salt, on the 
charging of the cell, is decomposed 11'0 an 
acid and a non-caustic hydroxide, substan- 
tially as descrided. 





306,051. Oct 7, 884 Filed Jan. 5, 18384. 
French Pat. No. 158,883 Nov 30, 1883 
Nicholas Basset, France. 

The electrodes are compos3zd of curbon 
covered with neutral peroxide of iron or 
granulated ‘‘ colcothar ” wrapped in blotting 
paper, the electrolyte used being a concen- 
trated solution of the prolochloride of iron. 
Describes also a battery vessel of wood or 
compressed’ paper coated with a layer of 
mastic, composed of wax, resin, paraffiue 

and pulverized colcothar. 


306,405. Oct. 14, 1884, Filed March 30, 1833. 
W. Lochlan, London, England. 
De-cribes a battery vesse! made of brown 
glass in the form of an o'long rectangle 
packed in a box and protected by felt. 
The electrodes are provided with tags ex- 
tending-upwards, an! rest upon insulating 
strips. 


307,461. Nov. 4, 1884. Filed April 12, 1884. 
A. S. Hickley, Montreal, Canada. 

The eleetrodes are arranged horizontally in 
the containing vessel; at the bottom of the 
cell is a sheet of galvanized iron wire net- 
ting connected to a wire which forms one 
pole of the cell. Over the netting is a body 
of mercury, and over that a grating of wood 
or vulcanite or of other non-conducting sub- 
stance, and over the grating a quantity of 
broken carbon closely packed. The electro- 
lyte employed isa solution of sodium chlo- 
ride. 

307,462. Nov. 4, 1884. Filed April 12, 1884, 
A. 8, Hickley and Warren S. Hill, Boston, 
Mass. 

The essential features are the containing 
case, in which are a series of trays contaia- 
ing a body of mercury, a series of carbon 
rods, one of which forms one of the poles, 
and a mass of broken carbon surrounding 
all. 

Electrolyte, a solution of sodium chloride. 


307,463. Nov. 4, 1884. Filed Nov, 2, 1883. 

Arthur S. Hickley, Montreal, Canada. 

The electrodes are the negative, a body of 
mercury covering a coiled wire which is car- 
ried upwards to form a terminal; at about 
the middle of the jar a plate of carbon is 
supported, which forms the positive. The 
solution is the chloride of sodium or an 
alkaline metal. 


307,945. Nov. 11.1884. Filed June 10, 1884. 
W.S. Hogg, U. 8S. Navy. 
The electrodes are of lead and zinc amal- 





gamated, and separated by a porous parti- 
|tion. The lead is immersed i in a solution of 


number of extra photographs have been left | sulphuric acid, and the zinc ia a solution of 


here by the photographer, for sale at $1 each. 


sulphate of zinc. 
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The New Station in Lancaster. 
Editors Electrical Review : 

The thriving and busy city of Lancaster, 
Pa., may weil be proud of possessing the 
banner Edison electric light plant of the 
day. 

Mr. P. B. Shaw, who has long been inti- 
mately connected with the promotion of 
Edison electric light interests, contracted 
last spring to build for the Lancaster Com- 
pany ‘‘ the best electric light station of its 
kind in the world,” and he has well fulfilled 
his promise in the broadest sense of the 
word. 

The main building is two stories high, 87 
feet long by 47 feet wide, with a handsome 
front of pressed brick. It contains at pres- 
ent 4 Armington & Sims engines of 146 H. 
P. each, and 8 Edison dynamos, each having 
a capacity of 500 ten candle power lamps, 
with all the very latest and most improved 
electrical apparatus. 

Everything in connection with the electri- 
cal part of the work was placed by Mr. Shaw 
under the personal superintendence of Mr. 
W. S. Andrews, of New York, who, in the 
position of Chief Electrical Engineer to the 
Edison Company, that he has filled for many 
years, has had as wide and practical ex- 
perience in this line ef work as any man 
living. 

The boiler house is 37 feet by 45 feet, and 
contains 4 boilers of 140 H. P. each, and the 
smoke stack, circular in shape, is 8} feet di- 
ameter inside and 90 feet high. The entire 
structure is put up in a remarkably substan- 
tial manner, and is finely finished in every 
particular, 

On Saturday evening, Sept. 18, at 6.30 
there was an interesting scene in the main 
building. Miss Rosa Sener, the seven year old 
daughter of Mr. Frederick Sener, opened the 
throttle of one of the Armington & Sims en- 
gines, and when the dynamos had attained 
their normal speed, Miss Miriam Sener, daugh- 
terof W. Z. Sener, a young lady who has seen 
but ten summers, closed the main dynamo 
switches, and for the first time the immense 
overhead system of conductors, containing 
over 60,000 Ibs. of copper, were charged with 
the current, and the lights were turned on 
for public use. 

Thus at the hands of two little girls were 
the citizens of Lancaster first given ‘‘ the 
light that has come to stay !” 

From a business point of view the plant 
promises to be one of the most successful 
ever installed, the equipment being complete 
in every particular, the field for lighting 
remarkably good, and the public spirit of the 


inhabitants liberal and progressive. ‘‘ Let 
the good work go on !” C. 
Lancaster, Pa., Sept. 27. 
+p 


Electric Lighting in Springfield, Mass, 
Editors Electrical Review : 


GENTLEMEN:—In the spring of ’83 the 
Springfield Electric Light Company was in- 
corporated, and the furnishing of arc lights 
begun, and the good service furnished has 
called for a steady increase of plant. Your 
representative was kindly shown over the 
station and the details explained by the 
superintendent, John J. Moore, under whose 
able management the company have attained 
a success which has made it the envy of less 
successful venturers in other cities. 

The motive power in the dynamo room 
which is in the basement of the building, 
consists of one 75 horse-power (nominal) 
Buckeye automatic engine making 171 revo- 
lutions per minute. When, as lights are 
turned on, the load is equal to the capacity 
of the engine, a 250 horse-power, double 
Harris-Corliss eagine is started and brought 
to speed, when by cut-off coupling the latter 
engine takes up the load, and the former is 
relreved.. This is done regularly every even- 
ing without in any way affecting the steadi- 
ness of tne lights upon the circuits. By the 
side of each dynamo there is a movable 
pulley stand. In starting a machine the 
movable pulley is screwed out until the belt 
can be easily slipped upon the dynamo 
pulley. The pulleys are covered with paper 
and a slipping belt is almost unknown. By 
the use of the cut-off or friction clutches on 





the engines and the fast and loose pulleys for 
the dynamos any portion of the plant may 
be stopped without affecting the rest. There 
are 5 Thomson-Houston machines in use, 
two 30 lighters, 10 amperes, three 45 lighters 
6.8 amperes, 

The field magnets of the machines are 
painted a light yellow. The slightest bit of 
oil or dirt is at once discovered and removed. 
The dynamo is much brighter and more cheer- 
ful than when adarker color is used. This fall 
the plant will be largely increased, to allow 
of the operation of a much larger number of 
incandescent lights than at present, and the 
distribution of power by electric motors. 
That the service is satisfactory beyond ques- 
tion is proved by the company’s success in 
church lighting with arc lights. The iatro- 
duction of mammoth incandescent lamps bas, 
however, furnished a very reliable and de- 
sirable method of illuminating such places 
and at present the State street (Baptist), the 
Triaity (Methodist), and the First Congrega. 
tional, are ligh'ed with 125 candle-power in- 
candescents in the interior, and arcs on the 
outside. It is found that 8 mammoth in- 
candescents light a church in a manner that 
leaves nothing to be desired. 

For some time the company bas furnished 
lights on long contracts, and no rebates have 
been made on account of imperfect service. 
Such confidence does the community have 
in the reliability and certainty of their sup 
ply of lights that a large number of gas 
fixtures have been taken down. 

There are in all throughout the city 185 
arcs, of which 45 are used in street lighting, 
62 incandescent lamps, of which all but 24 
are 125 candle-power. The 24 include 18 on 
Sun distributor and 6 on Thomson-Rice dis- 
tributor. 

The switchb vard in the station is so placed 
that it is completely in view from a point 
where every machine can be seen. This 
company, the oldest in New England, out- 
side of Boston, have never had an armature 
or a lamp burn out; a fire has never been 
caused by the current from this station, and 
hot a single man has ever been hurt. 

The City Hall has recently been remodeled 
and is lighted with fourteen 125 candle- 
power incandescent Thomson-Houston 
lamps. These are arranged six on a side 
and one at each end, in such a way that an 
even distribution of light is obtained. It 
has been found that the strong tones of the 
fresco work come out perfectly —a feat which 
cannot be accomplished by gas. 8. 

Springfield, Sept. 5, 1886. 

—_ — ode — -— 
An Electric Sword. 

An inventor at Shanghai, China, has con- 
trived an electric sword, which, when the 
point touches the party attacked, sends a 
powerful shock through h'm, and if not 
immediately killing, will at least put him 
hors du combat. The sword is an ordinary 
military sabre; but along its whole length is 
letin a fine platinum wire, which ends at 
the point of the weapon. A small but very 
powerful storage battery is carried strapped 
about the waist, much the same as a cartridge 
box. Insulated wires connect this battery 
with the sword, and, by pressing the button, 
the holder can complete the circuit at pleas- 


ure. 
——— o<pe a 

—— The Jarvis Engineering Company, 
No. 61 Oliver street, Boston, has shipped 
this week a 90 horse-power Armington & 
Sims Company engine to the New Haven 
Electric Light Company, New Haven, Conn., 
to be used to furnish power for incandescent 
lights. 


— Electricity oo an important part on 
board the Naniwa Kan. a newly-constructed 
cruiser built on the Tyne for the Japanese 
Government. The two engine-rooms are 
illuminated with Swan incandescent electric 
lights, and the coal-bunks, stoke holes and 
captain’s saloon are similarly lighted. On 
the bridge of the vessel there is a circular 
conning tower, from which the captain can 
himself steer the ship by electricity. At 
either end of the brij!ge are two electric 
search-lights of great power and brilliancy, 
and about midway between these are a steer- 
age apparatus for the officer on watch and an 
engine-room telegraph. Forward and aft on 
each broadside are torpedo projecting stations. 
An electric battery is employed to fire the 
torpedo at the right moment. 


A Portable Electric Lamp, 





By W. H. Preece, F.R.S. 





The demand for a new safety lamp in 
mines has directed many minds to the appli- 
cation of electricity to this purpose. Some 
have proposed to use primary batteries: 
others utilize secondary batteries or ac- 
cumulators, One of the most portable, com- 
pact, and convenient forms is that of Mr. 
Pitkin. It occupies a cubical space of 59 
cubic inches for two cells, and 86} cubic 
inches for three cells, weighing 5 Ibs. 8 oz. 
and 7 lbs. 3 oz. respectively. The three- 
cell battery gives a light equal to 2.5 candles 
immediately after removal from the charging 
source, and lasts for nine or ten hours. I 
have also used it for other purposes. It isa 
most convenient portable lamp for going 
into a wine cellar or visiting our green- 
houses, and it makes a very convenient read- 
ing lamp for railway traveling. I carry such 
a battery in my dressing bag, and by means 
of a flexible cord carrying two copper con- 
ductors I suspend by a hook to my waistcoat 
front a small candle-power Edison-Swan 
lamp that concentrates upon my book or my 
paper all the light I want. The lamp is 
fixed in the focus of a reflector whose sur- 
face is enameled dead white, instead of 
being bright polished. The light is thus 
much more equable and uniformly distri- 
buted. It is, moreover, soft, absolutely 
steady, and free from smell or annoyance to 
my fellow passengers. It is lighted instantly 
without any match, and it can be rapidly re- 
placed by a small coil of fine platinum wire, 
which, being raised to incandescence, enables 
me to light my cigarette. 

————__ ae ——__“—_- 


—— It is now definitely settled that the 
United States Electric Lighting Company, of 
Chicago, will have the contract for lightiug 
the new asylum at Toledo. 


—— The Wichita Gas Company are so well 
satisfied with their electric lighting enterprise 
that they are increasing and adding another 
dynamo with a Westinghouse engine. 


— The Fifty-fifth Annual Fair of the 
American Institute was opened in this city 
September 29th. The space is well filled, 
and a number of fine electrical exhibits, 
which will be described at length in subse- 
quent issues, have been made There will 
be an unusual display of fine engines and 
labor-saving machinery of ali kinds. 


— Acar load of poles, the dynamo, the 


wire, globes and all material for the electric 
light plant of the Winfield (Kansas) Elec- 
tric Light and Power Company bas arrived. 
As soon as a meeting of the directors’ can be 
held, the company will receive the material 
and proceed at once to put in the plant. It 
will be but a short time before Winfield will 
be lighted by electricity. 

— One of the handsomest and most 
elaborate engine catalogues ever issued is the 
one recently published by the Southwark 
Foundry and Machine Company, of Phila- 
delphia. The specialties of this great com- 
pany, particularly the Porter-Allen and 
Southwark engines are described at length, 
and most beautifully illustrated. The enter- 
prise of the company in sending out this 
catalogue, the expense of which must have 
been unusually large, will certainly be appre- 
ciated. In addition to the artistic work a 
number of valuable tables are included in 
the catalogue. 


—— Messrs. Chas. A. Schieren & Co., the 
well-known manufacturers of electric leather 
belting, New York, have lately furnished 
belting for the following electric light plants: 
Bangor Electric Light and Power Company, 
Bangor, Me.; Nashua Electric Light and 
Power Company, Nashua, N. H.; Boston 
Rubber Shoe Company, Boston, Mass. ; Bos- 
ton Cordage Company, Boston, Mass.; Edi- 
son Electric Light Plant, Great Barrington, 
Mass. ; Bates Manufacturing Company, Lewis- 


ton, Me.; Edison Isolated Company, Boston, 
Mass.; Beverly Electric Light Company, 
Beverly, Mass.; Lafayette Gas Company, 
Lafayette, Ind. ; Edison Electric Illuminating 
|Company, Cumberland, Md. 





—_— ee 
* 
~~ 
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—— An electric light plant of 50 are lights 
is being put in at Steubenville, Ohio, by the 
Western Electric Company, of Chicago. 


—— The Electric Light Company, of 
Niagara, has increased its capital stock to 
$50,000. 


—— The Brush Electric Light Company 
will have a four-story building erected on 
Elizabeth street, New York, from plans of 
Mr. J. Ireland. 


—— Gas jets burned $1,250,000 worth of 
property. Wanted, a device for preventing 
the contact of goods and curtains-with open 
gas burners. 


— A borough of Willimantic, Conn., 
which has for some time been considering 
the adoption of electric lighting, has decided 
to use the Waterhousesystem. The borough 
expects to put in a circuit of 45 lights at an 
early day. 


—— The permanent offices of the Brush- 
Swan Electric Light Company, until the 
completion of their new building, will be at 
36 Union Square (cor, Fourth avenue and 
Sixteenth street). The general officers of 
the company will be found at the above 
location after the first of this month. 


—— The managers of the Cyclorama of 
the Battle of Gettysburg have just closed a 
contract with the Ball Electric Light Com- 
pany, of Boston, to put in an entire plant for 
lighting their building. They will put 
in a Ball 25-light dynamo, ten ampere cur- 
rent, a Southwark engine, and a Hodge steel 
boiler. The same company is installing a 
plant in Stoughton, Mass. 


—— At Aurora, Ill., the Common Council, 
at a special meeting last week, decided that 
it is more economical for the city to own and 
operate its own electric light plavt, and 
voted to accept the bid of the Thomson- 
Houston company to put in a sixty-lamp 
plant at a cost of $15,000. This includes 
two dynamos of forty-five 2,000-candle lamp 
power each, seventy-five horse-power engine, 
and boiler to match, battery at the pumping 
station of water-works, twenty miles of 
wire, and everything complete and in run- 
ning order. 


—— At Paterson, N. J., orders for enough 
electric lights to take all the power and 
current that can be furnished by the new 
central station, have been received, and the 
prospects of further demands are so good 
that the company proposes to at once enlarge 
the works. The adjoining lot has been pur- 
chased, and plans and proposals are now be- 
ing prepared for another building. The 
Watts-Campbell Company have been re- 
quested to give their price for another en- 
gine, of the same style as that now in use, 
and 250 horse-power. The capacity of the 
present plant is about 180 lamps It is pro- 
posed to make the machinery able to supply 
400. Mr. John F. Noonan is entitled to 
great credit for the efficient manner he has 
handled this new company. 


—— The Harlem Electric Light Company 
has been organized under the State laws of 
New York and is actually at work putting 
in a lighting station. Mr. A. L. Soulard. 
the president of the company, is so well 
known to Harlemites that he needs no intro- 
duction, having been for some time the 
acting and energetic Chairman of the Board 
of School Trustees of the Twelfth Ward. 
He is also President of the German-American 
Real Estate and Guarantee Company, Mu- 
tual Life Building, and was for many years 
the President of the Sterling Fire Insurance 
Company of this city. Mr. John H. Hap- 
good, with whom the new company has 
made a contract, has had a large experience 
in the erection of electric light plants, having 
\ organized several Western companies. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK EnpINnG SEPT. 
21, 1886. 





849,222 Galvanic battery; Benoit Jarriant, Paris, 
France, assignor by mesne assignments to the 
Chemical Electric Light and Power Company, Port- 
land, Me. 

349,241 Apparatus for making pee acid ; 
Jean J. Thyss, Bakon, Caucasus, Russia. 

349,312 Telephonic circuit; William Marshall, 
New York, N. Y. 

349,380 Electric battery; Ernest Bazin, Paris, 
France. 

349,392 Electric motor and generator; William 
Hansell, Nevada, Iowa. 

349,422 Magnetic separator; Charles O. Bartlett, 
Cleveland, Ohio. 

349,472 Underground conduit; Jas. C. Anderson, 
Highland Park, I11. 

349,493 Electro- mechanical synchronizer for 
clocks; James H. Gerry, Brooklyn, N. Y., assignor 
to Marshall E. Hunter, Oakland, Cal. 

‘ 349,496 Wire cutter; Randolph Hayden, Haddam, 
t 


349,516 Electrolier: Charles G. Perkins, New 
York, N. Y., assignor to the Imperial Electric 
Light Company, same place. 

349,533 Electric burner; Adolph T. Smith, New 
York, N. Y. 

349,539 Telephone time register; Joseph H. 
Tabony, New Orleans, La., assignor of one-half to 
Atwood Violett, same place. 

349,562 Electric motor; August Bossard, New 
York, N. Y. 

349,572 Manufacture of incandescents; Robert 
Dick, Glasgow, Scotland. 

349,575 ‘lelephone receiver; Lorenzo S. Fair- 
banks, Boston, Mass. 

340,579 Electric annunciator ; John Geary, Phila- 
delphia, Pa., assignor of one-half to J. Elliot Shaw, 
same place. 

349,580 Electric annunciator ; John Geary, Phila- 
delphia, Pa. 

349,600 Galvanic battery; Charles E. Piper, 
Moline, Il. 

349,605 Electric programme clock; Andrew J. 
Reams, Augusta, Kan. 

349,611 Induction coil; William Stanley, Jr., 
Great Barrington, Mass., assignor to George West- 
inghouse, dr., Pittsburgh, Pa. 

_ 349,612 Induction coil; William Stanley, Jr., 
Great Barrington, Mass., assignor to George West- 
inghouse, dr., Pittsburgh, Pa. 

349,613 Automatic cut-out for electric light cir- 
cuits; William Stanley, Jr., Great Barrington, 
Mass., assignor to George Westinghouse, Jr., Pitts- 
burgh, Pa. 








Parties Intending to purchase Elec- 
tric Lighting Machinery, 
should consult 
W. N. GRAY, Electrical Engineer, 

CARLISLE BUILDING, CINCINNATI, 0- 





Wanted, by a capable electrician, a position as 
superintendent or manager of an electric light 
station, arc or incandescent, or a combination of 
both; mention system. T.S. H., care of REVIEW, 
Box 3,329. 


FOWLER & FOWLER, 
PATENTS AND PATENT CAUSES. 


NEW YORK, l 4 WASHINCTON, 
Terple Court, va Pacific Building, 


ELECTRICAL INVENTIONS. 


A. ©. FOWLER, C.E., was Examiner In the U, 8. Patent OMece 
from 1800 to 1836, in the interference and Electrical Divisions. 


Inventors and Others 


HAVING 


EUROPEAN PATENT RIGHTS 
FOR ELECTRICAL INVENTIONS 


FOR SALE, 


Or which they desire TO PLACE, are 

requested to communicate, giving Full 
Particulars, with 

GEORGE H. BENJAMIN, 
Electrical Engineer and Expert in 
Patent Causes, 
No. 35 WALL STREET, 
NEW YORK, 











N CHANCERY OF NEW JERSEY—RECEIV- 
ER’S SALE. 

In the matter of the insolvency of The Consoli- 
dated Telephone Co. 

Notice is bereby given, that by virtue of an order 
of the Court of Chancery of N. J.. dated September 
14, A. D. 1886, I shall sell at public auction, to the 
highest bidder, on Tuesday, the fifth day of Oc- 
tober, A. D. 1886, at 2 o’clock Pp. m., at my office, No. 
47 Montgomery street, Jersey City. N. J.,the fol- 
lowing described property of said insolvent incorpo- 
ration: about 25 complete acoustic telephones, 45 
acoustic telephone boxes with diaphragms, about 
10 reels more or less of telephone wire, one dozen 
square telephone boxes, small weighing scales, 
foot lathe,sundry carpenter and other tools, sundry 
telephone appliances, office furniture, etc, and 
also the following numbered and described letters 
patent of the United States: No. 328,243, for a new 
and useful improvement in telephone exchanges ; 
No. 207,436, for improvement in mechanical tele- 
phones; No. 266,056, for improvements in mechani- 


cal telephone exchange; No. 278,750, for angle- | 


hanger for mechanical telephone lines; No. 298,243, 
for improvements in mechanical telephone ex- 
change; also 10,885 shares of the capital stock of 
The New York and New England Telephone Co. 


Jani 
ROBERT L. LAWRENCE, Receiver 
Ww. B. Gruimore, solicitor of receiver, No. 1 Mont- 
gomery street, Jersey City. 





TANDARD 
ELECTRICAL 
INSTRUMENTS. 
Galvancmeters, Resistance Coils, 
Condensers, Keys, Switches, &c., 
Bailey Combination Set, 
Pratt’s Speed Indicator, &c 
ELECTRIC MFG.Co, 
P. O. Box 80, Troy, N. Y 


MICA 


For Electrical end Mechanical Uses. 


All sizes at low prices. 
Send for samples and price list. 


Detroit Electrical Works 


MANUPACTURERS OF 


ELECTRIG SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, 
House Annunciators, Fire Alarm 
Pins, and Brackets, 


A. 0. SCHOONMAKER, 158 William St. INSULATED MAGNET, TELEPHONE AND ELECTRIC 
NEW YORK. LIGHT WIRE. 


GENERAL OFFICES and FACTORY: 


DETROIT, MICHIGAN. 





Burglar Alarms, 
oxes, 





VALLEE & BRO. 


Wholesale and Retail Dealers in 





THE 


olar' Carbon & Mfg. Go. 


(WORKS NEAR PITTSBURCH, PA.) 


ELECTRICAL SUPPLIES, 


Annunciators, Burglar Alarms, Electric Bells, 
Batteries, Wire, Etc. 

1210 MARKET ST., - Philadelphia, Pa, 

SEND FOR CATALOGUE. 





EDISON LAMPS. 


4g to6 Candle Power—Special, 135 ohm Resistance 
Lamps, Battery Lamps of 16 Candle Power, 
25 to 40 Volts. 


$1.50 EACH. 


50 per cent. discount, when ordering one dozen. 
Special rates on large orders. 


STOUT MEADOWCROFT COMPY. 
82 and 84 FULTON STREET, NEW YORE CITY. 


7 \ PHOENIX GLASS COMPANY, 


(Works, Water Cure, Beaver County, Penn.) 


The only Carbon made from Natural Gas 
Our works are thoroughly equipped with 
Modern Machinery, and we guarantee the 
longest life, greatest brilliancy without 
hissing. 


GENERAL EASTERN OFFICE, 


55 South Third Street, 
Philadelphia, Pa. 











Fig.255 
——MANUFACTURERS OF —— 
A FULL LINE OF ELECTRIC LIGHT GLOBES & SHADES, 
BOTH ARC AND INCANDESCENT, 


In Opal, Flint and Art Glass Effects, in Opalescent and other Colors, 








Heclanche, 


The Standard Open-Cireuit Batteries of the World. 


GONDA and DISQUE, 


The Only Genuine Leclanché Batteries 





Are those which bear this 
LABEL and the Trade-Mark, GONDA. 


DO NOT BE IMPOSED UPON BY IMITATIONS. - 


If dealers have not the Genuine Battery, 
send direct to ua for Price-List. 


THE LECLANCHE BATTERY C0., 


149 West. Eighteenth Street. New York. 









‘THE LECLANCHE BATTERY CO. 
Fe. 140 Wert Lh Sm dae Baw, 





GENUINE DISQUE CELL, COMPLETE. 





GONNA (FORMERLY PRISM) CELL, COMPLETE, 















Gtandard .. Filectrical ;. W orks, 
TELEGRAPH AND TELEPHONE APPARATUS, 
Hotel and House Annunciators, Burglar Alarms, 


CALL BELLS, “POST’S® MAGNETO BELLS, 


‘PINS and BRACKETS, BATTERIES, &c., &ec. 


IN STOCK :—FULL LINE 


IRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices. 
t= ESTIMATES FURNISHED. SEND FOR CATALOGUES AND PRICES. 23 
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SUN ELECTRIC COMPANY, 


woBuURn, MASS. 
MANUFACTURERS OF THE 


BEST SYSTEM 


OF lavandvnt Liphting 


ON ARC LIGHT CIRCUITS, 


Posse sing a Flexibility Equal to 
Low Te-son Distribution. 


SYNCHRONOUS TIME (0., 


Room 4, Herald Building, Boston, 

















ONLY SYSTEM OF REGULATION OF CLOCKS FROM 
A DISTANT POINT IN EXISTENCE: 


Proved Perfect by Actual Test of More Than a Year. 





Can be applied to any Clock, mechanical or electric, 
large or small, tower or mantel clock, and regulation 
of its rate electrically guaranteed. 

Can be used upon telephone, district telegraph, railroad 





ind private lines without interference with usual business. Patented devices on small frame, ready to 

screw into any clock case, furnished at the Company’s expense, and a small annual royalty charged for 
those actually in use. 

Little capitalrequired, Most profitable investment of the day. 


— 





Rights for Sale on very Liberal Terms. Send for Full Description and Estimates. 








(Direct Reapine ApsustaBLE Vo.t-AM-METER.) 


A. K. EATON, 63 and 65 Henry St., Brooklyn, N.Y. 


MANUFACTURERS OF 
INSTRUMENTS 
OF ALL KINDS FOR 


ELECTRICAL MEASUREMENT. CONCENTRATED CHROMIC ACID 


AND CHEMICALS OF EVERY DESCRIPTION EOR ELECTRICALJWORK. 
CATALOGUES ON APPLICATION. 








Poole & Hunt's Leffel Turbine Water Wheel. 


Made of Best Materials and in the Best Style of Workmanship. 


MACHINE-MOLDED MILL GEARING, 


From 1 to 20 feet diameter, of any desired face or pitch, molded 
by our own special machinery. 


SHAFTING, PULLEYS AND HANGERS 


Of the latest and most improved designs. 


Transmission Machinery 


A SPECIALTY. 
2” Special attention given to Heavy Gearing. Shipping facilities the best in all directions. 


POOLE & HUNT, Baltimore, Md 


THE in ELECTRIC 0 


HARTFORD, CONN. 


H. G, CHENEY, Pres’t. ROBERT CHENEY, Vice-Pres't. 
P, B, WOODWARD, Sec. and Treas. N 1. PULSIFER, Gen’l Manager. 
THOMAS PRAY, Jr., Gen’l Supt. 


SOLE MANUFACTURERS 
UNDER ALL THE Patents oF RicHarD H. MATHER FoR 


AND 


TRANSMISSION OF POWER. 


Atso, SOLE MANUFACTURERS UNDER ALL THE PATENTS OF 
CuHarLes G. PERKINS FOR 


lrandescet Lamp and Appliances for Lneandeseent Lighting, 


EXECUTIVE OFFICE, HARTFORD, CONN. 


New York Office, 145 Broadway. Cincinnati Office, Carlisle Building, 








PS, PRESIDENT W.H.SAWYER, Sec'y & ELECTRICIAN 


American Electrical Works. 
PROVIDENCE, R.|. 


EXCLUSIVE MANUFACTURERS OF THE 


PY GABLE 


ru Dc GRAPU. 
TELEPHONE & 
| ELECTRIC LIGHT. 


LOWEST 
Y OF ANY CABLE 
MARKET 


HIGHEST INSULATION AND 


NDUCTIVE CAPACIT 


N THE 


/NEW YORK OFFICE 
~ 15 Cortlandt Street 
GEORGE L. BEETLE, 


JOHNSON HEAT-REGULATING APPARATUS 


onl the = {ou our F Mioctete Valve Service, the heating of buildings to a uniform temperature is ac 
may be kept at any tem eee desired, thereby saving fuel, discomfort, ill 
= ae Bs of wood-work, furniture and pictures, and the danger of fire by over heating. 
‘his apparatus applies equally well to all forms of heating and ventilating devices, the thermometer 
in the room automatically governing the temperature. It is invaluable in Public Buildings, Private 
Residences, fe amy offices, Hospitals, Churches, Schools, <aagromtpamamaae Factories, etc. 


SEND FOR CIRCULAR “R.’ 
NATIONAL ELECTRIC SERVICE CO. 
NEW YORE, 686 Broadway. CHICAGO, 195 Wabash Avenue. BOSTON, 611 Washington street. 


THE 


Americal Bell Teleplone (Onna, 


95 MILK ST., BOSTON, MASS. 


ELECTRIC L 
CABLE 





Agent. 

















This Company owns the Letters Patent granted 
|to Alexander Graham Bell, March ‘7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRIC SPEAKING TELEPHONES infringes 
the right secured to this Company by the above 
patents, and renders each individual user of tele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 
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New ENGLAND GLAss Works, 


29 MURRAY ST., NEW YORK. 155 FRANKLIN ST., BOSTON. 





10 In.—Roughed all over 19 In.—Opal. 


9 In.—¥ Horizontal Roughed, -. 


WE MAKE A SPECIALTY 


ELECTRIC GLOBES, 


OF ALL SHAPES, IN 





12 In.—3¢ Vertical Roughed. 


Clear, Roughed, or Opal Glass. 


Cur Facilities Enable us to Offer Special Inducements in 


QUALITY AND. PRICE. 








14 In—Clear Flint. 


W .LLIBBEY &SON, 


BOSTON, MASS. 
SHND FOR PRICES: 





= ee 


LEATHEROID, 


The best Substitute for Hard Rubber for all Electric, Insulating and Mechanical Pur- 
poses, costing less than any other Insulating material of its class. Furnished in Sheets 
and Tubes of various thicknesses. 

EXPERIMENTAL WORK CAREFULLY AND PROMPTLY DONE. 


THE LEATHEROID NOVELTY COMPANY, 74 Bedford Street, Boston, Mass. 


Send for Samples and Prices. 





SS! THE 


LIMTLE-MeDONALD CUT-OUT 


PATENTED MAY 20, 1886. 1,000 IN USE. 


SEND FOR CIRCULARS AND PRICES 


J. A. POWERS, 


TROY, NEW YORK. 


THE HASKINS HANGER. 

















For Suspending Arc Lamps over Sidewalks or on Poles, { 


SEND FOR CIRCULARS, 


THE ELECTRICAL SUPPLY C0, Manuiactares, ; 


171 RANDOLPH STREET, CHICAGO, ILL., & 17 DEY ST., NEW YORK. 


THE UNITED STATES ILLUMINATING CO, 


2 69 AND Gi LIBERTY STREET, NEW YORK. 


BOLE GRANTEES OF THE PATENTS OF WESTON, MAXIM, FARMER AND OTHERS FOR THE 
CITY OF NEW YORK AND VICINITY. 
Five years’ practical ae. in the installation of these well-known systems of Arc and Incan- 
descent Electric Lighting, enables the Company to give the most perfect, reliable and economical 
Electric Lighting known. 
‘Among the most prominent installations which this Company has effected in the city and petatin, 
are the following: 


New York Post Office, St. Denis Hotel, Press Club, ~ 
Washington Building, Bechtel’s Brewery, Staten Island, Delmonico’s, 

Mortimer Building, Brooklyn Hotel Brunswick,,. 

Union Ferry Uo., Opperman & Muller, Turtle Bay Lotus Club, 

qodne lvania R. B. Ferry, Eeowerys Union Club, 

: Life Insurance Co., Equitable Building, Union Square é 
mes Hone, New York Ferry Co., Brooklyn Bridge, and others 
otel Dam} Tribune Building, Theodore Stewart, 


tofel Normandie. U.S. Custom House. Hotel Royal. 
‘2stimates imiade by Experts at short notice, on application at the office of the Company. 


PARTZ KLECTRIC BATTERY C0. 


OPEN CIRCUIT BATTERY 


FOR 


ANNUNCIATORS, TELEPHONES, BELLS, IGNITING GAS, Ete, 


It hasour PATENT SLOTTED CARBON CATHODE, between two 
bars of zinc attached to a metallic cover. The carbon being slotted, 
increases the active surface and makes the battery exceptionally 
constant. 

E. M. F., equal to any open circuit battery made. Quick to recuper- 
ate. Carbons specially prepared. No creeping of salts to destroy 
connections. 


Price, $1.25 per cell. Liberal discount to the trade. 


ee No. 1723 CHESTNUT STREET, 
PHILADELPHIA, PA, 


THE IDE ENCINE, 


THE MOST SIMPLE, DURABLE AND ECONOMICAL 


Automatic Cut-Off Engin 


In the World. References furnished from 
the most successful Electric Light 
Plants in the United States. Medal 

3 _ and Highest Award from 
Franklin Institute of Philadelphia, Pa. 


MANUFACTURED BY 


. Foundry and Machine Dept. 


Marrisburgh Car Mfg. Co. 
HARRISBURGH, PA. 


HAW: & : GEAR 


MANUFACTURERS OF 


ELECTRICAL APPLIANCES 


Special Tools and Dies. Model and Experimental Work a specialty. 
53 and 55 North 


Nos. Seventh Street, Philadelphia, — 


A PERFECT ELECTRIC LICHT GLOBE. 
































THE UNION GLASS COMPANY, 


HALF GROUND (Horizontally). 


BOSTON, MASS., 


U. Ss. A,, 






y MANUFACTURERS OF EVERY DESCRIPTION OF 


ARC ano INCANDESCENT 


4x10 inches. 


ELECTRIC-LIGHT GLOBES 


SEND FOR PRICE-LIST. 


Consolidated Electric Light Co., 


Owning and Operating the 


SAWYER: -MAN PATENTS. 


EXECUTIVE OFFICES: et ADELPHIA gErice 
v pu ace. 
Mutual Life Building, | ce 





‘., BOSTON OFFICE: 
4 Pearl Street. 


NEW YORK. 
CILARLES H. BANES, HUGH R. GARDEN 
President. Vice President. 


‘HENRY C. DAVIS, Treas. and General Manager. 


Plans and Estimates Furnished for all kinds of 
INCANDESCENT LIGHTING. 


STIMATES FURNISHED for the Thomson - Houston 








System of Are Lighting. 
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of our earnings in the shape of 





The 





by the Cheapest Throttling Engines. Forged Steel Shafts and Rods. Well built and serviceabl Add to tk 
Absolute Uniformity of Parts, a Priced Repair List, and 200 Engines always = ik > Co chore. 
and our position in the trade is invincible. 





Tue WESTINGHOUSE MACHINE Co. 


OF PITTSBURGH, Manufacturers of 


The WESTINGHOUSE AUTOMATIC ENGINE 
THE “JUNIOR” AUTOMATIC ENGINE. 


Enjoying the Largest moyen of any Engine manufactured in the United States, we shall further enlarge it by a Rebate to the Purchaser of a share 


GENERAL REDUCTION IN PRICE. 
The First Reduction is now in effect, and others will fo!low as results warrant. All our Latest Improvements are in force. 
“Junior” Automatic Engine. 
is a Special Design for the Legitimate Low-Priced Trade. Sizes, 15, 25 and 35 H. P, only, which we 


SELL AT A PRICE THAT CANNOT BE MET 





THE WESTINGHOUSE ELECTRIC COMPANY of Pittsburgh, 1s cono-ded to Manufacture 


“THE GILT EDGED” INCANDESCENT SYSTEM. Elegant details for Isclated Plants. Trained Engineers in Steam and Electrical Departments. 
Undivided Responsibility THE CONSTRUCTION OF CENTRAL STATIONS is our special field, in which we are ad in advance of all 
competition. Capital Investing for Dividends will do well to close-no Contracts until our System is investigated and our Proposals considered 





Contracting Depariment for the United States in charge of WESTINGHOUSE, CHURCH, KERR & CO, 17 Cortlandt Street, New York, and 98 Fourth Avenue, Pittsburgh, Pa. 


FAIRBANKS, MORSE &CO.,Chicago. FAIRBANKS & CO., St. Louls. D. A. TOMPKINS & CO., Charlotte, N.C. 
AND FOR ENGINES ONLY, 


PARKE & LACY, - - San Francisco, Cal. | ROBERT MIDDLETON, - - Mobile, Ala. | KEATING 1APLEMENT & MACHINE COM- 
PARKE,LACY &CO., - Salt Lake, Utah. H. DUDLEY COLEMAN, New Orleans, La. | PANY, - - Dallas, Texas. 
FPOREIGN AGENTS: 

IMRAY & CO., Sydney, Australia. TOMAS CG. FOLEY & CO., Buenos Ayres, | J. ARCE &CO,, - - - - Mexico, Mex. 
R. ROCERS, - Paris, France. | Argentine Republic. | PAUL CIRARDONI, - Vienna, Austria 
J. PARKER READ, Valparaiso, Chili. F.E&. AVERILL, - - Delft, Holland. CARBONE & CIRARDONI, - Cenoa, Italy. 


Licensed Manufacturers for Great Britain and India, ALLEY & MACLELLAN, Glasgow, Scotland, 





Ey ay eas 


Embodying a New 
System of Regulation. 


THE GOVERNOR 
WEIGHS THE LOAD. ¢ 


Send for 
Circular 
pont 


General 
Sales Agents 


S. LHOLT & CO. ; 
67 Sudbury St. Boston, Mass, 
KINGSLAND BROS. & €0., 


28 S. Canal St. Chieago, Ill. 
823 N. 2d St., St. Louls, Mo. 


















eet —— Z - 
WE CHALLENGE THE WORLD 
on good regulation. Only Engine which 
= ABSOLUTELY ip EBS to ocnemant spent 
> under all changes of loa An indispensable 
TATUM & BOWEN, Feature for ELECTRICAL LIGHTING. 
ortland, Oregon. San Francisco, Cal. 


"00K. HORNER & CO., Baltimore, Md. | V. L. RICE, 66 Kasota Block, Minneapolis, Minn. 


















ALFRED F. MOORE, TELEGRAPH CABLES: 


Insulated Wire,|FOR SALE CHEAP 


for Telephone, Telegraph and Electric Light. . 


OFFICE, LINE, AND A Seven Conductor Cable 


at 54 cents per foot. 


Amnunoiator Wire, 


Magnet Wire, and Flexible Cordage, A Ten Conductor Cable at 


200 & 202 N. THIRD ST.| & cents per foot. 


——_~*oe——_—— 
PHILADELPHIA, PA. 





7 3-2 rubber insulation. 


I have also a large lot of single 
conductor wire of different sizes 
which I am selling for less than 


BOULTON CARBON Co. the market price and will send my 


FORMERLY list of prices on application. 


Boulton Standard Carbon Comp'y, | win vesentirdesirea, 


CLEVELAND, OHIO. CHAS. H. KIRK, 


We do not brag about our Carbons, but we 





challenge the World to produee « metres 804 NEW STREET, PHILADELPHIA, PA. 


The Conductors are No. 16 B. 
W,. gauge copper tinned ‘wire, 











BURNEHAM 


SELF-OILING 
Automatic Steam 


Engine 
Patented Feb, 23, 1886. 

Cataloguessent free by 
Burnham Engine Co, 
YORK, PA. | 


Lowest Prices 
FOR 


BELLS, 


E. W. HAZAZER, 


32 Frankfort Street, 
NEW YORK. 

















SHEPARD’S CELEBRATED 


Screw-Outting Foot Lathe. 
CAP LATHE, $125. 


H. M. RAYNOR, 


No.25 BOND ST., . 








NEW YORK. pag ; and Power Lathes, 
sses, Scro aw 
Sommmenes Attachments, Chucks’ Man- 


drels, Twist Drills, Dogs, Cal- 
ipers, &c. Send for cata- 
logue of outfits for amateurs 
or artisans. Address, 


gem !!. 1. SHEPARD, Agt., 
{34 E. SECOND STREET, CINCINNATI, O. 


FOR 


ALL PURPOSES, 
WHOLESALE AND RETAIL. 


VICTOR 
Turbine Water Wheel. 


The attention of Electric Companies is called to this celebrated water 
wheel as particularly adapted to their use, on account of its remarkably steady 
motion, high speed and great efficiency, and large capacity for its 
diameter, being double the power of most wheels of same diameter, It 
is used by a number of the leading electric companies with greai satisfaction. In the 
economical use of water it is without an equal, producing the highest per cent. of useful 
effect, guaranteed. 


SEND FOR CATALOGUE AND PARTICULARS. 


STILWELL * BIERCE MFC. CO., 


DAYTON, OHIO. 


(Please Mention this Paper.) 
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AMERICAN ELECTRIC MFG. CO. 


EXECUTIVE OFFICES 


MUTUAL LIFE BUILDINC, 146 BROADWAY, NEW YORK, U.S.A. 











____— OFFICERS—_—_— -—- — . 
EDWARDS H. GOFF, President and General Manager. HT. E. IRVINE, Secretary and Treasurer. 
| M. BA TES, Vice-President. JAMES rs WOOD, Electrician. 
——————_—- - —_—TRUSTEES——¥________— ——______— 
Hon. H. H. HYDE, Prest. Agawam National Bank Springfield, Mass. EDWARDS H. GOFF, President of the Company, New York. 
Hon. L. M. BATES, formerly of Bates, Reed & Cooley, New York. Hon. JOHN J. KIERNAN, Kiernan’s Financial News Ag’cy, New York. 
ROWLAND N. HAZARD ag Messrs. Caswell, Hazard & Co., & Prest. Col. SILAS GURNEY, Proprietor Tremont House, Boston. Mass, 
, m ’ on ee * & Trust &. he York. H. E. IRVINE, - - Sag of =e a, "4 — 
enera anager merican xchange in of Messrs. as. B. iting 0., Bankers 
HENRY F. wee i ae. ee en ee See CHAS. B. WHITING, | Worcester, a ‘ acid a - ‘ ‘ 
eneral Manager Southern New Englan elephone New York Agent Holmes, Boo aydens, 
ra — tak wt Wotteptnmenes O Cable C vest — = a York a :s tment “ th 
fo) e Mackey-Benn cean Cable Company anager of the Incandescen epartment o e 
A. B. CHANDLER, | New York. ) ; W. J. JENKS, { Company, New York. 


AMERICAN SYSTEM OF BIBECTRIC AY'oc IIGHTInNnNG. 

This system of Electric Lighting is the development of a series of inventions and discoveries of James J. Woop, Electrician of the American Electric Manufacturing 
Company, of New York, who has devoted himself to the discovery of methods by which A PERFECT SYSTEM OF ARC LIGHTING, WITH PERFEC 
AUTOMATIC REGULATION could be obtained. 

Mr. Woop has succeeded in producing a Dynamo-Electric Machine, manufactured in various sizes, with a capacity of 1 to 50 lights of 2,000 candle-power each, 
which FULLY SATISFIES THE SEVEREST TESTS TO WHICH SUCH MACHINES CAN BE SUBJECTED. 

Mr. Woop has also invented a Lamp which is PERFECT IN ITS ELECTRICAL AND MECHANICAL CONSTRUCTION. In operation it is FREE FROM 
HISSING AND FRYING NOISES, and DOES NOT CUT ITSELF OUT OF CIRCUIT OR ALLOW THE CARBONS TO SLIP BY AND EXTINGUISH THE. 
LIGHT— defects so objectionable in other systems. 

The American Company coruially invites investiga'ion of its System by Scientists, Electricians and Mechanics, as well ax all who contemplate buying or using Electric Light Apparatus. 


The Special Advantages Claimed for the American System of Arc Lighting are: 


THE MOST PERFECT IN PRINCIPLES OF ELECTRICAL AND MECHANICAL CONSTRUCTION, for COMPLETENESS and SIMPLICITY in construction 
DURABILITY and ECONOMY in its operation, STEADINESS and QUALITY OF LIGHT produced, and PERFECTION IN ITS AUTOMATIC REGULATION. IT 
HAS NO EQUAL. 

The weak Automatic Regulator is ENTIRELY ORIGINAL, ABSOLUTELY PERFECT IN OPERATION, and is the ONLY PERFECT AUTOMATIC 
REGULATOR ever invented. 

The Wood Automatic Regulator is the ONLY ONE made which will permit the turning off of all the lights in circuit and allow the dynamo to run any length 
of time on a short circuit, or any number of lamps—from ONE upward—on any size or capacity of machine without injury to the machine, and with corresponding 
diminution of power. 

THE: COST OF OIL AND COMMUTATOR BRUSHES IS REDUCED TO A MINIMUM, one set of brushes lasting for months without readjustment. 

The GENERAL CARE AND EXPENSE of running and maintenance of the American Machine and Lamp is FAR LESS THAN IN ANY OTHER SYSTEM 

ABSOLUTE SAFETY OF ARMATURES FROM BURNING (the great difficulty with other systems, and which makes maintenance so expensive). 

The above are bold statements, but they are made deliberately, and we are ready to substantiate them in every particular. 


LOCAL LIGHTING COMPANIES, 
Either New or Old, Should Investigate the AMERICAN SYSTEM, before Buying New Apparatus Elsewhere 
EDWARDS H. COFF, President and General Manager. 


NEW ENGLAND AGENCY, CENTRAL AGENCY, WESTERN AGENCY, 


For West Pennsylvania, Ohio, Kentucky and West Virginia, 


SOWDON, ELDER & WRIGHT, PITTSBURGH ELECTRIC COMPANY, | S. S. BADGER, 


General Agents, EUGENE INGOLD. Manager Western Manager, 
131 Devonshire Street, Boston, Mass. 213 Wood Street, Pittsburgh, Pa. | Pullman Building, Chicago, Il. 


SCHAEFER ELECTRIC MFG. C0. MAGNETO SIGNAL BELLS. 








No Battery Required. 
$4 $6 and upwards, according to style desired. 
9 9 Discount on large lots. 
We make a specialty of the manufacture of these bells for 


Telephone Companies, and after an experience of many years, 
our facilities for the prompt execution of large orders are un- 


INCANDESCENT LAMPS, From !O to 100 Candle Power. DYNAMO MA- k = 
CHINES of Improved Construction. SSS 
Proposals and Estimates furnished for Complete Installations of Incandescent plants upon application to 


P.O. Box, 3068, Boston, Mass. 


FACTORY AT CAMBRIDGEPORT, MASS. 


Schuyler Electric Light Co., 


Manufacturers of 


YNAMO MACHINES | 
. FOR INCANDESCENT AND ARC. 


The most perfect system. of both Incandescent and Are Lighting. _ Entire free- | | ndia- Ru bber & Gutta- Percha Insu | ati ng Co. 


dom from hissing and flickering in our Arc Lights, and long life and great bril- 
liancy in our Incandescent Lights. " 
Dynamo Machines with perfect automatic rezulation, reliable and efficient. iene ee eens Wee 


Prices moderate. Estimates made for lighting from Central Stations or for A] | KINDS OF INSULATED WIRES AND CABLES. 


isolated plants. Illustrated Circulars sent upon application, Address 
Guaranteed to give satisfactory services under ground and over head. Specially adapted for 


New York Office: : SCHUYLER ELECTRIC LIGHT CO. Chemical Works, Paper Mills, Dye Works, Coa} Mines, ctc., eto. 


No. 44 BROADWAY amediignlh. Ciame. PRICES AND SAMPLES ON APPLICATION AT 
BARRETT’S CHLORIDE oF sitver | No. 159 Front Street, New York Citv. 


TEST NG BATTERY, 
the most constant, compact and economical Test Bat- A R a : S- 0 R LIS S TEA M | G } hi e 
tery ever made. These Batteries are mounted in hard 


rubber cells. enclosed in polished mahogany cases. BUILT BY 


PRICES. 
WILLIAM A. HARRIS, 


Tn Polished Mahogany Case with Current Reverser. 







equaled. 
Close attention given to furnishing samples for special orders. 


VIADUCT MANUFACTURING CO. 


OF BALTIMORE. 
A. G. DAVIS, President. A. B. PROAL, Secy. & Treas. 
Office, North-West Corner Charles and German Streets, 


ELECTRICAL GOODS OF EYERY DESCRIPTION. 


Telephone, Telegraph, Electric Light, Fire Alarm 
and District Telegraph Supplies. 
“STANDARD.” SEBND FOR Il-TVUSTRATEHED CATALOGUB 


THE 














ot See Gaeta... ee 

24 cell Battery, 6x7x744 inches. . .'. 33 00 PROVIDENCE, R. I. 

aces oneee bros ——, wae - From 10 to rely ag with nig Im. 
as coll Betiery, Garsiest epee"... Be To a ee 

6 cell Battery, 44x44%x5 inches - 1000 UNEXCELLED WORKMANSHIP, 


SOLE AGENTS, 


E.8. GREELEY & €0., 


and are known the world over as the 


MOST ECONOMICAL STE’ M EN- 


SUCCESSORS TO : CINE BUILT. 
L. G. TILLOTSON & CO., ELECTRIC LIGHT COMPANIES TAKE NOTICE | The i 
: y are especially 
amg 8 ie Dae. sored tat de ELECT Rl all purposes where continuous service at uni‘orm speed is required ol a the 


Telegraph, Telephone and Electrical S Pine . 
Ne vat Geary Gecetintion. upplies minimum of cost of repairs. 


5 and 7 DEY STREET, - - NEW YORK. Send for a copy of Engineers’ and Steam Geen’ Mennel, by J. W. Hill, M. E. Price, $1 25. 
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EDISON 


THE ONLY PERFECT SYST 


LIGHT! 


EM of ELECTRIC LIGHTING. 








MORE THAN 300,000 LAMPS IN USE. 





16 and 


The Incandescent Electric Lamp is the 





the press for the courts for the purpo:e of their legal a 1 1 tha 
patent has ever Leen in litigation in the United States Patent Office is absolutely false. In Germany and England, this fundamental patent has finally prevailed against all infringers 


int rpretation. 


hus establishing the fact that Mr. Edison’s 


reat invention has been nowhere anticipate | ; 


Estimates for Central Station or Isolated Plants furnished on application. 


EDISON COMPANY, for ISOLATED LIGHTING, 


18 BROAD ST., NEW YORK. 


universally acknowledged invention of Thomas Alva Edison, and is covered by funda- 


mental patents granted to him January 27, 1880, No. 223,898; May 4, 1880, No. 227,229; and July 20, 1880, No.280,255. 
These patents, as well as some 300 additional detail and system patents, are all owned by this compiny. 


All forms of incandescent lamps as well as a great majority of the ‘Detail’ and ‘‘System’’ devices offered iby. others than this 
company and its licensees, infringe the above mentioned patents, and all persons using them render themselve s individually responsible 
for such unlawful use, and all the consequences thereof, and liable to suit therefor. 


A CARD TO THE PUBLIC. 


The Edison Electric Light Company having instituted suits on its patents, must decline to substitute the advertising columns of 
Mr. Edison’s carbon filament patent of 1879 covers broadly the modern incandescent lamp. 





The claim that this 


Ergo, a like result must follow in the United States. The straining and distorting of 


these facts, together with the violent effort to interweave with them certain minor and IRRELEVANT CASES for the purpose of fraudulently posing before the public as joint heirs 
with Mr. Edison in the fruits of these patent decisions, only indicate tue DIRE EXTREMITY of those who are thus gradually becoming ENVIRONED by due process of law. 


THE EDISON ELECTRIC LIGHT COMPANY 


By EDWARD H. JOHNSON, Vice-President. 





J. E. JEFFORDS & CO. PAINE * LADD 
Manufacturers to the Trade. | 7 


POROUS CELLS sictintnisdonerot Pusuta | TORY B. LADD. 


Late Commissioner of Patents. 
Of Every Description, Made to Order. Attorneys in Patent Causes 
25 years’ experience in this branch of the business. And Solicitors of Patents, 
2716 to2788 Salmon St., Philadelphia, Pa, “7 ASEXINGTON, D.C. 


Roberts-Brevoort Electric Co. (LIMITED), 


MANUFACTURERS OF 


THE ROBERTS PER-OXIDE BATTERY, 
The Roberts Dry Battery, and the Well- 


known Permanganate Battery. 


These batteries have each about 1.8 Volts. The Per-Oxide 
Battery is intended for severe open-circuit work. The Perman- 
ganate Battery is too well known to need description. Our Dry 
Battery is something entirely new. It is put up in a sealed 
cell; no fluid to spill; can be used in any position, 


Liberal Trade Discount. Send for Price List and Circular to 
Companys’ office. 

PEROXIDE BATTERY 
, PERMANGANATE BATTERY 
be SRE EE 6osw rns ustbssssacsueibenscsscadebbebseocs sons 


No. 206 BROADWAY, NEW YOR 


FOR SALE BY ALL DEALERS. 


JARVIS ENGINEERING CO. 


CONTRACTORS FOR 


Complete Steam Outfits for Electric Lighting Stations, Steel Boilers with Jarvis 
Furnaces to burn cheap fuels, Armington & Sims Engines, Ete. 


SEND FOR CIRCULARS, 








150 
K. 








New York Safety Steam Power Go. 


80 CORTLANDT ST., NEW YORE OITY, 
Builders of 


STEAM ENGINES 


ALL SIZES, FOR ALL PURPOSES. 


Horizontal and Vertical Automatics. High Speed, 
Low Speed, 50 Different Sizes 500 Engines 
always in Stock. 

Z -ADDRESS:— 
E.T. Copetanp, Gen. Agt, 30 Cortlandt St., N. Y. 


D. W. Baker. Cc. 0, Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATINU MI, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 


Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased. 


STANDARD UNDERGROUND GABLE COM'Y. 


GEO. WESTINGHOUSE, Jr., President. RICHARD A. WARING, Vice-President. 
JOHN. H. DALZELL, Treasurer. C. H. JACKSON, Secretary. 
DIRECTORS-—Geo WestincHovst, Jr., Ricuarp S. Wartne, Mark W. Watson, Jonn H. Dauzetu, 
Rogpert Pitcarrn, O. T. Warine and C. H. Jackson. 











< 


Manufacturers of 


The WARINC ANTI-INDUCTION and BUNCHED 
Telegraph, Telephone and Electric Light, Underground and Submarine 


ome AS ESS eee 


LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS, 


128 Pearl St., N. Y. City, {ctarantcea. | Hamilton Building, 91 5th Ave.. Pittsburgh, Pa. 


- FRENYEAR & RAZEE, 


| Manufacturers and Dealers in 
| 
| 


ELECTRIC LIGHT SUPPLIES 


| and ELECTRICAL GOODS of all kinds. 


Write for Circulars and prices. Address, 


Washington St., Boston, 


Factory, Exeter, N. H. New York Office 67 Astor House. 





B352 Mass, 
| 





Shultz Belting Company, 


MANUFACTURERS OF 


SHULTZ PATENT FULLED LEATHER G3ELTING AND LACE LEATHER. 


Office and Factory : Cor. Bismarck and Barton Sts., St. Louis, Mo. 

Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and 
strength of the hide) is not tanned, but rawhide fulled and softened by our patented J oapey Our Belt. 
ime is more pliable, hugs the pulley better, transmits more power than any other, and is the only perfect 
FLECTRIC TIGHT BELT MADE. Agents in all cities. Send for trial belt. 


HARD RUBBER. 


For all Electrical Purpeses. In Sheets, Rods, Tu and special designs as ord: 
practicable. Rubber Hook fasutnors, Window Tubes with Heads, Key Knobs, Switoh Handles, Fico 
Handles, Battery Cells, Battery Syringes, Electric Lamp Switch Handles, &c., &c. Manufactured 


THE BUTLER HARD RUBBER COMPANY, 





by 





J. H. Hoveuton, 66 Canal St., Bo 
Ww. A. Hammett 


, 


ston. 
, 64 So. Canal St., Chicago. 





88 MERCER STREET, NEV YWTorR=z. 
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Connecticnt Glectrie Cy. 


101 BANK STREET, ESTERN 


WATERBURY, CONN. === j 


Zines, Leclanche Zincs, 


with Thumb Screw or Patent Spring Con- | 
nections, and well amalgamated 





GRAVITY BATTERY ZINCS, 
MEDICAL BATTERY ZINCS, 
BUNSEN BATTERY ZINCS, 

ZINC PLATES,| 


MADE FROM PURE SPELTER. | 


WOOD AND BRONZE PUSH BUTTONS, 
BURGLAR ALARM SPRINGS. 


ROYCE é& MAREAN, | 
ELECTRICAL APPARATUS 
Telegraph and Telephone Supplies, 


No. 1408 Penna, Avenue, 
Opp. Willard’s Tlotel, WASHINGTON, D. C.. 








| 








THE THOMSON-HOUSTON ELECTRIC CO. 


PRINCIPAL OFFICE, 


178 DEVONSHIRE STREET, BOSTON, MASS., 


Furnishes the only Perfect 


Automatic, Self-Regulating System of Electric Arc-Lighting inthe World 


I~ 4] desirable qualities of E:xctric Arc-Licuts, the Thomson-Houston System 
has no equal. The Lights are superior in color and steadiness, and the entire 
apparatus is more economical. efficient and safe, more easily managed, 
and less liable to derangement than any other. 
The Thomson-Houston Electric Company 
was awarded the Fimst Prizx for the dest system of Arc-Lighting, and the best Are Lamp, at 
the Cincinnati Industrial Exposition of 1883. 
The Thomson-s-EFiouston System 
has been awarded superiority in all the competitive tests to which it has been subjected. | 
New Illustrated Pamphict will be sent on application, 


POWER. 


A RELIABLE TEST 


OF THE 


WATERHOUSE QYSTEM, 











RESULTED VIZ: 

46 Lights on 7 mile circuit, current 9.44 
amperes (Ayrton & Perry standard.) Power 
Required, 26.62 H.P., or .68 H.P. per light, 


A 50H. P. Engine, same as is furnished to run 50 
full are lights of other systems, willoperate at its 
Most Economica. Pornt of cut-o 


90 FULL ARC WATERHOUSE LIGHTS. 


Copy of report of Test sent on enti. 


THE WATERHOUSE ELECTRIC & MFG. CO. "*Gonn*?’ 


FACTORY, COLT’S WEST ARMORY. 








CHAS. M. WILKINS. E. WARD WILKINS. 


ESTABLISHED 1867, 


PARTRICK & CARTER, 


Manufacturers of and Dealers in every description of 


ELECTRICAL SUPPLIES for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, ETC. 


Sole proprietors of the Patent Needle Annunciator. Annunciators, Burglar Alarms, Electric 
Bells, Batteries, Wire, etc. Illustrated catalogues and price lists sent free. 


No. 114 SOUTH SECOND STREET, - - PHILADELPHIA, PA. 


FRANKLIN 8S. CARTER. 








New Tanove Buckeye Automatic Gut-Drr Enaines. 


jeeieeie 25 to 1,000 H. P. | 


These Engines are the combined result of long experience 
with automatic cut-off regulation and most careful revision 
of all details. They are designed and constructed for heavy 
and continuous duty at medium or high rotative speeds. 
Highest attainable Bconomy in Steam Consumption and 
eed. Self-Contained Automatic 





eapeting regulation guarantee 

a Engines. 12 to 100 H.P, for driving Dynamo Machines 
£3, a SPEC 'Y.—Ilustrated Circulars with various data as 
to pe —— Engine Construction and performance, 
froe by ma: dress 


BUCKEYE ENGINE CO., Salem, 0. 


SALES era kt 


W. L. SIMPSON, Eastern Sales Agent, No. 70 ste Beane New Yor' 
N. W NSON. cor. — and Jackson Sts., Chicago, IM. 
ROBINSON & CAREY, St. Paul, Minn. and PRAT MANUFACTURING CO., Minneapolis, Minn. 





|/PHOSPHOR-BRONZE 


ELECTRIC CO, 


61. ELECTRIC 
| LIGHTING 


APPARATUS. 


Every requisite for the 
most perfect system of Elec- 
tric Lighting, at prices 
which insure a profitable 
investment to the purchaser 


Address, 


Western Electric Go, 


CHICAGO or NEW YORE. 


Manufacturers of and Deal- 
ers in all kinds of 


Electrical . Apparatus. 


AND sel 


» Brady Electric Light Mast Arm. 


| H. M. LINNELL, Selling Agent, Hartford, Conn. 








T. H. BRADY, Patentee and Sole Manufacturer 
NEW BRITAIN, CONN. a 
New York, January 5, 1886. 










T. H. Brapy, Esq, New Britain, Connecticut, 

Dear Sir--1 am much pleased with your Mast Arms forare lamps. They are 
simple in construction, low in —, ona perfectly adapted for all purposes 
where projecting lamps are required. Yours truly, 

THE BRUSH-SWAN ELECTRIC LIGHT CO. OF NEW ENGLAND, 
J. PowEL1, General Manager. 


BROOKLYN, NEw York, December 16, 1885. 














Mr. Taos. H. Brapy 
Dear Sir.— Some few months ago we substituted your Mast Arms for some 
swinging lamps (i. e., lamps suspended in the middle of the roadway), and 
find them a vast improvement. We were troubled with the old style C car- 
bons atlipping 4 when the trimmer was = lamp out to its position. 
e find no such trouble with your Mast Arms, and are very much pleased 
with same. Should be pleased to have you send anyone to inspect same. 
Respectfully, = 
MUNICIPAL ELECTRIC LIGHT CO, oe 


CARBONS .emseremas, 


FOR ARC LIGHTING. 


Onty Manufacturers using Natural Gas, 
thus securing 
Oniformity, Durability & Superior Light. 


PITTSBURGH CARBON CO. lim’d, 


PITTSBURGH, PA. 





The: are now in use over 18,0_0 


OTTO GAS ENGINES. 


Guaranteed to Consume 25 to 75 OTHER GAS ENGINE 
Per Cent. Less Gas than ‘AN 7; 


Per Brake Horse-power. 


Works without 
boiler, steam, cvay. 
ashes or atten 
ance. Successfully 
adapted instead of 
steam power in ali 
industries and of- 
fers special advan- 
tages for running 
; electrical machin- 

ery for Telegraph 
und Telasbons as well as Lighting purposes. 


OTTO CAS ENCINE WORKS, 


SCHLEICHER, SCHUMM & CO. 


Marke. N.E.corner 33d & Walnut Sts., Phila. 
Branch Office: 130 Washington St., Chicago. 








TELEPHONE WIRE, 
Enmnsulated and Bare. 





a! Liesptho- Bionge. , 


»mbines High Electrical Conductivity and Resist: 
ance to Corrosion with eer and Tenacity. 


Standard Sizes, 16, 17, and io, stuos’ Gauge. 


= 
A. T. SMITH’S 
(Successor to 
Smith, Bridge & Co.) 
NEW_PAT’D. ELECTRIC 





ADDRESS 5 Pa oe GAS TIP, 
The Phurhor-Bronze Sling Co, amie,» Vor Multiple ightioes 
612 ARCH ST., PRILADELPHIA, PA. Sena i. SMITH, 


Owners - of - the - United - States - Phosphor-Bronze - Patents * 6 West Mth St., New York 


Sole Manufacturers cf Phosphor-Bronze in the United States 





J.H. BUNNELL & CO., 


106 and 108 Liberty St, NEW YORK. 


TELEGRAPH INSTRUMENTS, 


Wire, Insulators, Batteries, 


Bells and Electrical 
Supplies. 


The Largest Stock aud Best Variety of Main Line and Short Line Instruments in 
any American Establishment. 


Ree FOR LATEST ILLUSTRATED CATALOGUE, FREE, ALSO 
TELEGRAPHIC MANUAL, FREE, TO ANY ADDRESS. 





| a’ ] Wik 


‘ 
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GUTTA PERCHA 
IS TH 
STANDARD 
INSULATION. 









Aerial or F Dadeagren d. A umber 
Conducting ¥ Wires. ~ tou 

Marke Compound and Balata 

dnsuli Wires, Cord. 







Does not deterio- 
vale, and for 
underwater or 
underground 
is the most 
) Reliable and 
Durable, 





ed 
































Balata Cord, 
% e for Incandescent 
@gqe Light. 
RIVER Cartes. 
(iutta Percha 
Insulation 
‘ny number 
of Conduct- Burglar 
Ts. 
Alarm,- 






Annunciator, 
Electric Light 
an@d Gas Ligh. 
ing Wires ‘and 
Cabies. Silk, Cot- 
ton and Fibre Cov- 
ered Magnet Wires, 
Flexible Cables and 
Cordage. G@.P, Sheet or 
Chatterion’s Compound 
Jor Cable Splices,and Pure 
G.P. Goods of every variety 





” | 
Acid Vessels, 


Pipes, Vats, Erc. Marks’ Compound Wire, for Battery Coppers. 














SOMETHING NEW. CRYSTAL 
| ar tag co. 


Automatic Machinery, by which 
carbon points are made absolutely 
uniform in size and quality. Some- 
thing never before accomplished. 

The National Carbon Company, 
the only carbon makers in the 
world who haveas yet been able 
to dispense with manuallabor in 
the important processes of mak- 
ing carbons. 

We guarantee our carbon points 
to be suitable for any Ampere cur- 





ow 4 





i and 





rent,and the best and purest made. | 
works, having mt 
consideration with us, yet our Mizefactard of Carbons for Ele elated with ne 
prices as low as consistent with (rs fe a eaemede gece eat 
the best. h 
passed in Brillianey and 8 easewines We waliolt 
an opportunity’ to w —A aS claim~ for our 
goods are used exclusively by all Sanyetode. tent. Bhat be. ere 
the eminent experimentors and |THE CRYSTAL CARBON C0:; Clavelands 0., U.S. A. 
scientists in this country and 
THE CURT. BATTERY. 
THE NATIONAL CARBON 
AT 4 Oo co. ‘mow ecmrentog, for medical parrescs. fot the market.  ~tmae 
Office and works, Wilson Ave. | moreealtebis epi could be 
Cleveland, O, CURT W. MEYER, 357-Fourth Ave. New York. 


We hav 

Quality will always be a primary in ee anplances nec 

jconnection with the ©: mereore o- 
Our Laboratory and battery 

Carbons, bya careful 

Europe. 
| Actually the cleanest, most durable and practical,- thereby the 
| Avpnzes FOR, CIROULARB, 
Providence, R. L., 












MANUFACTURERS OF 


BRAIDING MACHINERY 


‘Telegraph, 
Pekepnome 


SINGLE A AND DOUBLE 


Ofevery Description 
for Silk, Worsted 
and Cotton anringioeac 


SPECIALTY. ¢ 





16x24 D LBLE BRALDER. 


ELECTRIGLIGHT WIRE. | 























SOUTHERN == 

































Ecectric LIGHT SUPPLIES. 


Insulators, Cross-arms, Locust and Oak Pins, Chestnut 
and Cedar Wire Poles, Turned Lamp Posts, Cal- 
vanized Iron Pole Steps, Ornamental Wrought 
Iron Brackets, Insulated Coppe 
Line Wire, &c. 





REPAIRS TO MACHINES AND LAMPS OF ANY SYSTEM MADE 
PROMPTLY. DUPLICATE PARTS OF APPARATUS 
FURNISHED ON RECEIPT OF SAMPLE. 


We manufacture and keep In stock PHOSPHOR-BRONZE BRUSHES, which are In every 
mond superior to the copper brush. They spark less, last longer and do not cut the 
stator Rings last twice as long when our Brushes are used 





ats 








Fittings for Incandescence Lamps made to order, includ- 
ing Sockets, Holders, Switches, Cut-outs, Shade 
holders and all other Appliances neces- 
sary to the business. 





WAREROOMS, 


Hoen Building, North & Lexington Sts. 


WORKS, 
CONSTITUTION & MONUMENT STSs., 
BALTIMORE, MD. 


BOOK S222 ee ae 
Arc Light, and Gas Companies 








ELECTRICAL REVIEW PUB. COMPANY, 
23 Park Row, New York. P. 0. Box, 3,329. 
ATTENTION 
Owing to Recent Improvements we now make a Specialty of 


AND OFFER THE 


MOST COMPLETE AND ECONOMICAL 


SYSTEM OF 


Incandescent Lighting 








YET DEVISED FOR THIS PURPOSE. 





The COST of Installation is GREATLY Reduced and 
LONG DISTANCE Lighting Successfully Accomplished, 
from a Al. STANDPOINT. 


FOR FULL INFORMATION ADDRESS 


TMG Med States etriclapitiago 


59 and 61 LIBERTY ST., NEW YORK. 
216 LA SALLE ST., CHICAGO, ILL. 








18 


HLBHCTRICAL REVIEW . 





October 2, 1886 











CHAS. A. CHEEVER, 
President, 


WILLARD L. CANDEE, | 





MARK. 


INSULATED WIRES AND CABLES. 


CHICAGO BRANCH 
1022 Opera House Bullding. 


|13 Park Row, NewYork. 
Theenaeess and Thermostatic Fire-Alarm Apparatus, 


OUR PATENT CLOSED-CIRUUIT SYSTEM IS ABSOLUTELY RE- 
LIABLE AND ECONOMICAL, AND DOES NOT GIVE A 
FALSE ALARM WHEN THE CIRCUIT IS 
BROKEN ACCIDENTALLY. 





Our patent hydro-carbon thermostat is ornamental, ad- 
justable and never ailing, closing or aon. the circuit with 
great force, and does not destroy itself by use. A sample ther- 
mostat mailed on rece pt of one dollar 

Territorial rights and licences can now be negotiated. 


Thermostat Two-thirds Actual Size. SEND FOR CIRCULAR TO 


The Martin- Wilson Automatic Fire Alarm Co., 53 State St., Boston, Mass. 


DA Y'S Kerite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally, 


The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. Allrubber and gutta-percha compounds are very 
short-lived when placed either in the air or under ground, and the supposed new 
insulating materials now being presented to the public, are most of them old 
and discarded experimental products. The present high standard and uniform 
quality of Kerite is the result of 30 years’ experience. 

The attention of TELEPHONE MANAGERS is especially asked to our ANTI- 
INDUCTION TELEPHONE CABLEs, they being the most practical and durable 
in the market. 

TELEGRAPH, TELEPHONE and ELECTRIC-LIGHT WIRES for either SUB- 
MARINE or UNDERGROUND WORK a specialty. Estimates for complete systems 
of underground wires and conduits will be furnished on application. 


AUSTIN G. DAY, Sole Manufacturer, 
CLARK B. HOTCHKISS, Gen’l Agent, 
Teleptone Cable. 16 DEY STREET, NEW YORK. 


The Brush-Swa Eleetie Light 


OF NEW ENGLAND. 


W. L. STRONG, President. GAYLORD mare, been ig 
"A. D. JUILLIARD. Vice-President. R. W. ABORN, Treasurer. 
JOHN B. POWELL, General shdiier. 


REMOVED TO Nos. 2°4, 206, 298, 210, ELIZABETH ST,, NEW YORK. 


WHERE ELECTRICAL APPARATUS FOR ALL THE VARIOUS MODES OF LIGHTING AND 
TRANSMITTING OF POWER ARE IN OPERATION. 


NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE 


NO OTHER ELECTRIC LIGHT APPARATUS IS AS DURABLE. 
THE FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 











3:-Conductor 





THE Arc Lights of various Sizes. 
SYSTEM } Arc and Incandescent Lights from one Dynamo and Circult. 
Incandes-ent Lights of various Sizes from Special Dynamo 
COMPRISES: for Central Station Lighting. 


Cost of Apparatus Greatly Reduced. Surveys and Estimates Furnished by Experts 





W. F. SWIFT, Secretary. 
W. J. POSSONS, Asst. Supt. 


J. J. TRACY, Vice-Prest. 
N.S. POSSONS, Supt. 


G. W. STOCKLY, President. 
J. POTTER, Treasurer. 


BRUSH FLECTRIC(0. 


SOLE MANUFACTURERS UNDER ALL THE 


ratents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, 
Electro Motors, Etc. 


THE BRUSH LIGHT STILL LEADS: FIELD. 











= ANSONIA BRASS & GOPPER 60. 


Manufacturers of 


Pure Electric Copper Wire, 
BARE AND COVERED, OF EVERY DESCRIPTION. 
“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


Warercoms: 19 & 21 Cliff St., New Yor stories: Ansonia, Conn. 
incanaescent Lighting on Arc-Light Circults. 


The Brown Automatic Converter 


and take care of ten to twelve 16 C. P. Incandescent Lamps, at any point on an aro-light circuit from 
on init ual current equal to 3.000 0. P. arc lamp. 


f arc-light 
= Bumber of Wasles can be turned tek ae Sees oun without ony betes the rest. 


Inval to arc ting s by secure 
——- hghting an anywhere on thelr c ay t without 4 involving the age a & 
the necessity of getting a large number of subscribers to commence wii 


THE BROWN ELECTRIC CO., 
400 WOOD ST., PITTSBURGH. PA. 


FOREST CITY CARBON MEG. Co. 


MANUFAOTURERS OF 


AUSTRIAN-AMERICAN CORED CARBONS 


—ALSO— 


Solid Carbons for Electric Arc Lighting. 


HOLMES, BOOTH & HAYDENS, 


SOLE AGENTS, 


No. 25 PARK PLACE, NEW YORK. 


BRIDGEPORT BRASS CO. 
* WIRE an» ROLLING MILLS, 


Bare and Insulated Copper Wire for Electric Conductors a i 


SOLE AGENTS FOR THE 


BRIDGEPORT ELECTRIC MFG. CO. 


THE ARMINGTON & SIMS 
Automatic Cut-Off Engine, 


FOR ALL PURPOSES WHERE POWER IS REQUIRED. 


CLOSE REGULATION, 
CONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE. 


R000 ENGINES IN USE. 





customers, for —_ 
for ins $ lighting plan 
Address, 

















OVER 
SELLING AGENTS. 
NG ERIN 0.. 61 Oliver St., Boston.| TANNER & DELANEY ENGINE CO., Richmond,Va. 
PuND ENGE NEENING COW St. Louis, Mo. MORTON REED & €O., Baltimore, "Ma 
4. F. RANDALL, Warren, Ohio re J. MILLER, Danville, Va. 
JOHN R. MARKLE, Detroit, Mic W. R. BURGESS, Greensboro, N. C. 
H. B. SMITH MACHINE (O.,925 Tlarket St. »Phil.,Pa. Ww. _* JOHNS, Pensacola, Fla. 
F. H. HAYWARD. 81 Lake St., Chicago, ii. S. 8. PEGRIM, Macon. Ga. 
T. W. ANDERSON, New Orleans. La J. A. HAUSER, Montgomery, Ala. 


i. P. HAMPSON & CO., 36 Cortlandt St., New York. 
William Marshall, 
Manufacturer of ExecrricaL CONDENSERS. 
STANDARDS A SPECIALTY. 
Rooms 2 and 4 Universit Building. 
Corner Waverley and University Places, New York. 





THE 


Parker-Russell Mining & Mio, Go 


711 PINE STREET, 


ST. LOUIS, MO. 
MANUFACTURERS OF THE 














No other system in the World equals ours in Simplicity, 
Durability, Earning Capacity, Reliability. The Bestis | 
always the heapest. 35,000 Brush Ar Lamps 

now in use. Self Regulating In- 


NUMIGHT CARBON 


We Have Perfectly Acapted 


These Pencils to All the Prominent 
Systems in use. 





FOR DYNAMOS AND 


MOST RELIABLE 





candescence Apparatus. 


CET OUR ACENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE, 


THE BRUSH ELECTRIC CoO. 


CLEVELAND, OHIO, U. 8, A. 


AGENCIES EVERYWHERE. 


| 16 ARCH ST, PHILADELPHIA. 


SWIFT-RUNNING MACHINERY. 


arranted to run steady and smooth. and without stretching 
Write for particulars and pricesto 


CHARLES. A. SCHIEREN & CO., 
Manufactarers and Tanners of Oak Leather Belting 
and Lace Leather, 


NOTWITHSTANDING THE 
PREVAILING LOW PRICES, 


We have MAINTAINED and will con- 
tinue to Maintain, our High Standard 
for Straightness, Purity of Material, 
Perfection of Light and Long Life, 


wi 


47 Ferry Street, New York. 
86 FEDERAL 8T., BOSTON 








